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LETTER OF TRANSMITTAL.

DEPARTMENT OE THE INTEEIOE,
Census Office,

Washington, D. C, November C, 1894,

Sir:

I have the honor to transmit herewith the Report on Manufactures, Part III, consisting of special reports on
selected industries. The preparation of the schedules of inquiry aud tlie collection of the data were conducted

under the immediate supervision of Mr. Frank E. Williams, late expert special agent, who had charge of similar

work at the Tenth Census, and Mr. George S. Boudinot, late chief of the division uf manufactures. The tabulation

of the data and the preparation of the statistical tables and such of the reports as are not credited to special

agents, whose names immediately precede the respective reports, have been prepared by or under the direction of

Mr. William M. Steuart, chief of the division of manufactures. *

I am, very respectfully, your obedient servant,

CAEEOLL D, WEIGHT,
Commisaioner of Labor in charge.

Hon. Hoke Smith,
Secretary of the Interior.
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PRINCIPAL TEXTILE INDUSTRIES IN THE UNITED STATES.

BY S. N. D. NORTH.

The manufactures of wool, cotton, and silk are so closely allied to each other by general similarity of processes-

and machinery, and by the increasing interchangeable use of the fibers, that they may properly be regarded as

constituting one general manufacture, to be considered not only separately, but also as a whole.

For the latter purpose tabulated statements containing the principal facts obtained at the Eleventh Census
relating to these industries are herewith presented. Statements in detail for each principal branch of the industry

will be found immediately following. For the purpose indicated it is necessary to include with the statistics of

wool, cotton, and silk manufactures those of a closely allied industry, viz, the dyeing and finishing of textiles.

The latter relates to the operations of independent dye works, bleacheries, and print works which are exclusively

employed in finishing the products of woolen, cotton, and silk millsT Tlie^'alue7)f tlie pi:oduct reported is simply

the value added to the fabric by these final processes when conducted by distinct establishments. The other

textile industries, the heoip, jute, and flax manufactures, and "mills employed in working raw cotton, waste, or

cotton yarn into hose, webbing, tapes, fancy fabrics, mixed goods, or other fabrics, which are not sold as specific

manufactures of cotton or wool", reported as " Special mills " in 1880, were treated at the census of 1690 with less

particularity of detail upon the general manufacturing schedule, and the results will appear in the reports

containing general statistics of manufactures under dift'erent heads, the most important of which are awnings,

tents, and sails; baggings, flax, hemp, and jute; bags, other than paper; belting and hose, linen ; belting and hose,

rubber; carpets, rag; cordage and twine; cotton waste; gloves and mittens; hand knit goods; jute and jute goods;

linen goods; rubber and elastic goods; thread, linen; upholstery materials.

As a preliminary exhibit of the growth of the textile industry of the United States, a table is first presented,

covering the main statistics fur a period offorty years as reported at the censuses of 1850, 1860, 1870, 1880, and 1890.

This table shows the total number of establishments engaged in each of the textile manufactures and in dyeing

and finishing, tlie amount of capital, number of employes, amount of wages, cost of materials, and valne of

manutactured products.

Tablk 1.—comparative STATEMENT OF COMBINED TEXTILE INDUSTRIES IN THE UNITED STATES: 1850-1890.

ISDDSTKIES

Combined textiles

Wool mannfacture (6)

Cotton manufacture
Silk manufacture

—

Dyeing and iinishing textiles

Combined textiles

Wool manufacture (6)

Cotton manufacture
Silk manufacture . .

.

Dyeing and finishing textiles

(Jombined textiles 1870

Wool manufacture (&)
i

1870

Cotton manufacture
i

1870

Silk manu facture
|

1870

Dyeing an|d finishing textiles I
1870

132, 382, 319
140, 706, 291

6, 231, 130'

18, 374, 503

AVERAGE NUMBEE
OF EMPLOYES AND TOTAL

Employes. Wages.

(a)

47, 763

92, 286
1, 743
5.105

(a)

(a)

(a)

(a)

$40, 353, 462

59, 622
122, 028

5.435
7,097

274. 94S

119, 859
135, 369
6,649

13, 066

13, 361, 602
23, 940, 108

1, 050, 224
2, 001, 528

86, 565, 191

40, 357, 235
39, 044, 132

1, 942, 286
5, 221, 538

(bf

Cost of
materials used.

$76,715,959

Valne of
products.

$128, 769, 971

-|-

29, 246, 696
i

34, 835, 056
1, 093. 860

11, 540, 347

112, 842, 111

46, 649, 365
57, 28,^, 534
3,901,777
5, 005, 435

49, 636, 881
61, 869, 184
1, 81:9, 476

15, 454, 430

214, 740, 614

80, 734, 606
115, 681, 774

6, 607, 771
11, 716, 463

353, 249, 102 520, 386, 764

134, 154, 615
111,736,936

7, Sl7, 559
(!99, 539, 992

217. 068, 826
177, 489, 739
12, 210, 662

cll3, 017, 537

a This item was not fully reported at the census of 1850.

fc Includes hosiery and knit good.i. ,,..,,,, ,, , , ,

c At the cen.sus of 1870 the value of the fabric jtseli was included, whereas at all subsequent censuses merely the values added to such fabrics by the
processes of dyeing and finishing are given.

I 3



4 MANUFACTURINa INDUSTRIES.

Table 1.—COMPARATIVE STATEMENT OF COMBINED TEXTILE INDUSTRIES IN THE UNITED STATES: 1850-1890—Cont'd.

INDUSTRIES.

Combined textiles

-

"Wool manufacture (a) ,

Cotton manufacture {&)

Silt manufacture
Dyeing and finishing textiles.

Combined textiles.,

"Wool manufacture (a)

Cotton manufacture
Silk manufacture
Dyeing and finishing textiles.

Tear.

1880

1880
1880
1880
1880

1890

1890
1890
1890
1890

Number
of

establish-

men/s.

756
382
191

2,489
905
472
248

e/
Capital.

$412, 721, 496

159, 091, 869
208, 280, 346
19, 126. 300
26, 223, 981

d739, 973, 661

296, 494, 481
354,-020, 843
51, 007, 537
38, 450, 800

AVERAGE NirMBEE
OF EMPLOYES AND TOTAL

WAGES.

M-
Employes.

384, 261

161, 557
cl74, 659

31, 337
16, 698

219, 132
221, 585
50, 913
20, 267

$105, 050, 666

47, 389, 087
42, 040, 510

9, 146, 705

6, 474, 364

175, 547, 343

76, 660, 742
69, 489, 272
19, 680, 318
9, 717, Oil

Cost of
materials used.

$302, 709, 894

164, 371, 651
102, 206, 347
22, 467, 701
13, 664, 295

421, 398, 196

203, 095, 572
154, 912, 979
51, 004, 425
12, 386, 220

i-
Talue of
products.

$632,673,488

267, 252, 913
192, 090, 110

41, 033, 045-

32, 297, 420

721,949,262

337, 768, 624
267,981,724
87, 298, 464
28, 900, 660

a Includes hosiery and knit goods.
b In addition to these data there were received at the census of 1880 returns for 249 mills classed as " Special mills ", engaged iii working raw cotton, waste, or

-cotton yam into hosiery, webbing, tapes, and fancy fabrics, and mixed goods or other fabrics which are not sold as specific manufactures of cotton or wool. These
249 establishments reported $11,224,448 capital, 12,928 employes, $3,573,909 wages, $2,338,385 cost of cotton consumed, $18,860,273 value of products, and should be
considered in making comparisons. In 1890 this class of mills is reported under a number of different heads, enumerated on page 3, although some of them may be
-included in the totals for the textile industries presented in this report.

c Includes 2,115 officers and clerks, whose salaries were not reported.

d Value of property hired is not included in the capital reported in 1890 because it was not included in the reports of previous census years.

While the iaconiplete character of eiirlier census inquiries renders their comparison with the more detailed

results of later investigations somewhat misleading, still the general results shown in the foregoing table present

a picture of wonderful development. Since 1850 the capital employed in the textile industry has increased nearly

seven times, and the value of products nearly six times. The number of employes has increased from 146,897 to

511,897. The amount paid in wages was not fully reported in 1850, but the increase from 1860 has been nearly

four and a half times.

VALUE OF PRODUCTS.

The development of the textile industry has been uninterrupted. The combined industry produced in 1890

goods valued at $721,949,262, the largest percentage of increase, as measured by the value of products, occurring

during the decade 1860-1870. But in order to correctly obtain the statistical measure of this growth, account

must be taken of the fact that the value of product reported in 1870 was a currency value at a time when the paper
dollar averaged 79.81 cents in gold, and the prices of all raw materials were correspondingly high. In making
comparisons with the data for the census of 1870 this fact must be remembered, and all values reported at that

census reduced to a gold basis. Another fact having a like bearing upon the true measure of growth is the steady
declhie in the market value of products which has been in progress since the census of 1870 was taken. This
decline has been accelerated in each branch of textile manufacture by remarkable improvements and advances in

labor saviug machinery—improvements which partially equalize the advance in wages which has taken place.

These mechanical improvements have not radically changed the principles of mechanism employed in the United
States during the last thirty years, but they have greatly simplified and expedited processes, and reduced the

labor required to produce a given amount of product. The percentag*^ of increase in number of employes and
value of products, after reducing to a gold basis the currency value reported for 1870, are as follows

:

PERCENTAGES OF INCREASE IN AVERAGE NUMBER OF EMPLOYfiS AND VALUE OF PRODUCTS.

PERIODS.



COMBINED TEXTILES.

Table 2,—COMPARATIVE STATEMENT OF COMBINED TEXTILE INDUSTRIES IN THE UNITED STATES, BY

GEOGRAPHICAL DIVISIONS AND STATES AND TERRITORIES i 1890 AND 1880.

STATES AND TERRITORIES.

United states .

New England states.

Maine

New Hampshire.

Vermont

Massachusetts .

.

Tear.

Number
of

establish-
ments.

,

Capital, (a)

1890
1880

1890
1880

1890
1880

1890
1880

1890
1880

1890
1880

4, lU
4,018

$739, 973, 661

412, 721, 496

1,210
1,214

Rhode Island
;

1890
1880

Connecticut

.

1890
1880

Middle states 1890
1880

107
126

118
126

45
68

533
496

204
194

203
314

i;914
1,540

426, 366, 388
261, 561, 147

30, 990, 097
19, 932, 406

43,891,412
31, 247, 024

6. 491, 25U
3, 760, 257

215. 254, 813
120, 443, 376

70. 699, 470
46, 989, 447

60, 038, 346
39, 198, 637

222, 402, 855
115,483,359

New Tork

New Jersey . .

.

Pennsylvania.

Delaware

Maryland id) ..

Southern states

Virginia

North Carolina .

South Carolina .

Georgia

Florida

Alabama

Mississippi

1890
1880

1890
1880

1890
1880

1890
1880

1890
1880

1890
1880

615
480

240
186

1890
1880

1890
1880

1890
1880

1890
1880

pisno
1880

1890
18rtO

1890
1880

Louisiana I 1890
1880

West Virginia 1890

;
1880

Kentucky .'.
[

1890
1880

1,010
822

11

13

38
39

75, 881, 672
42, 022, 987

43, 321, 016
16, 028, 770

92, 686, 227
51, 238, 747

2, 555, 233
1, 227, 129

7, 958, 707
4, 965, 726

62, 623, 729
20, 413, 414

Miscellaneous
expenses, (b)

$43, 356, 736

1, 867, 560

AVERAGE NUMBER
OF EMPLOYI^:S AND TOTAL

WAGES.

Employes.

611, 897
c384, 251

259, 542
217, 674

2, 339, 287

301, 466

12, 930, 047

4, 260, 785

2, 801, 894

14, 352, 458

47
56

124

35
25

71
73

I

Tennessee

Ai'kansas

Texas

All other southern states (e)

1890
J 880

1890
1880

eI890
188U

22
30

2

33
57

49
103

122

8

27

4, 089, 511
1, 646, 860

11, 195. 122
3, 058, 900

11, 144, 233
2, 784, 000

18, 084, 708
6, 532, 390

11, 000

2, 965, 713
1. 275, 400

3, 607, r98

1, 453, 640

1, 516, 660
195, 000

408. 881

328, 170

4, 142, 815
1, 256, 750

4, 322, 336
1, 564, 264

164. 236
160, 550

4, 840, 584

2, 952, 104

6, 052, 430

122,690

384, 650

2, 691, 42C

177, 750

442, 056

528, 236

746, 314

158, 734

75, C76

15, 650

27, 708

246, 643

230, 116

8,775

20, Oil
15, 869

29, 573
24,743

3,040
3,204

126, 819
106, 743

48, 071

36, 622

32, 028
30, 493

185, 136

132, 884

$175, 547, 343

105, 050, 666

91, 888, 951
60, 611, 202

62. 383
45, 153'

34, 712
24,111

81, 381
58, 005

1,543
1,058

5,117
4,557

44,768
19, 409

2,950
1,477

9,276
3,528

8,193
2,066

11, 058
6,496

2,565
1,508

2,266
940

1,253
108

328

2,876
1,181

3,172
1,446

115
154

6, 679, 880

4, 204, 778

10, 044, 132
6, 904, 069

1, 116, 026
807, 04b

45, 590, 207
29, 801, U16

16, 835, 284
10, 127, 287

11, 723, 422
8, 766, 404

67, 512, 602

38, 013, 381

22, 663, 753
12, 652, 423

13, 704, 395
7, 652, 833

29, 236, 630
16, 560, 274

546, 117
301, 231

1, 361, 707
846, 620

9, 771, 056
3, 254, 936

628, 159
241, 509

1, 747, 729
462, 854

1, 646, 689
382, 017

2, 470, 438
1, 161, 664

Cost of
materials

used.

$421, 398, 196

302, 709, 894

211, 974, 969
172, 223, 778

14, 495, 290

12, 148, 526

22, 225, 159
18, 809, 037

2, 626, 232
2, 881, 935

107, 465, 624
84, 228, 717

37, 911, 493
27, 708, 649

27, 251, 161
26, 446, 914

161, 124, 539
106, 328, 53fi

Value
of

products.

$721, 949, 262
532, 673, 488

365, 613, 324
310, 542, 352

513, 136
243, 035

597, 251
186, 314

290, 042
12, 572

79, 380
51, 361

804, 094
231, 765

735, 095
228, 134

21, 106
20, 666

47, 621, 495
30. 610, 901

29, 682, 210
17, 466, 679

78, 869, 158
53, 999. 549

1, 007, 270
975, 490

3, 944, 400
3, 285, 917

32.624,416
12, 781, 692

24, 911, 165
21,470,567

37, 256, 364
32, 757, 353

4, 744, 326

4, 671, 041

184, 938, 074
152, 988, 522

67, 005 615
51, 383, 560

46, 757, 780
47, 271, 300

279, 576, 396
183, 443, 725

86, 171, Z93
56, 191, 417

52, 831, 023
31, 865, 348

132, 367, 499
88, 594, 143

1,821,278
1, 536. 260

6, 385, 303
5, 256, 557

I 49, 729, 674
20, 381, 689

1, 998, 555
1, 023, 471

6, 553, 635
1, 719, 352

6,820,132
1, 827, 755

7, 998, 926
4, 185. 462

18, 096

1, 573, 938
833, 072

1, 380, 009
648, 795

737, 212
72, 470

225, 961
290, 343

2, 300, 959
1, 107, 523

2, 525, 198
976, 815

46, 657
119, 277

2, 964, 171
1, 618, 930

10. 053, 204
2, 857, 642

9, 801, 956
2, 919, 844

12, 375, 724
6, 724, 784

25, 000

2, 398, 646
1, 291, 764

2, 257, 583
978, 698

1, 126, T51
86, 776

395, 701
413, 586

3, 785, 436
1, 689, 694

3, 724, 138
1, 495, 441

71, 913
177, 430

3 I 147,500 107 28,166
i

59,262 102,100

1890' i 6 ; 982,316 33,762 716 236,937
\

463,334 774,392

a Value of hired property iS' riot included in the capital reported in 1890, because it was not included in the report of 1880.

b This item was not reported at the census of 1880.

c Includes 2,115 officers and clerks engaged in cotton manufacture whose salaries were not reported.

d Maryland is classed as a middle state for purposes of comparison.

e Includes states grouped in order that the operations of individual establishments may not he disclosed. These establishments are distributed as follows.

Florida, 1 ; Texas, 5.
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Table 2.—COMPAEATIVE STATEMENT OF COMBINED TEXTILE INDUSTRIES IN THE UNITED STATES, BY
GEOGRAPHICAL DIVISIONS AND STATES AND TERRITORIES: 1890 AND 1880—Continued.

STATES AND TERRITORIES.

"Western states

.

Ohio

Indiana

lUiDois

Micliigan .

.

Wisconsin .

Minnesota

-

Iowa

Tear.

j
K"umber '

of
establisla-

\ ments.
;

Capital.
Miscellaneous

expenses.

1890
j

1880- '

604
651

$28. 581, 689
15, 263, 576

$1, 811, 829

1890
1880

1890
1880

1890

1880

1890 I

1880 I

1890

1880

1890
1880

1890
1880

125
163

61
95

Mi.ssouri(a) ' 1890
1880

Kansas .
I
M890
1880

Utah
,

189C
1880

Washington M890
'' 1880

Oregon
|

1890
1 1880

California 1890

I

1880

AUother-.vestem states (Jj) . ; 1890

44
j

51

60
53

25
15

20
37

45
109

14
12

4, 820, 526
2, 323, 340

5,431,065
3, 413, 106

4,119,495
1,825,203

1, 691, 461
726, 189

4. 603, 613
1, 559, 964

815, 144
203, 500

896, 741

655, 700

896, 020
1,665,560

314, 894

379, 881

234, 455

119, 060

279, 328

70. 917

53, 069

38, 608

141,425

612,579
402, 000

6

10

20
14

1, 350, 585
566, 800

3, 235, 263
1. 840, 800

86, 906

199, 373

6,037

AVEEAGE NUMBEB I

OP EMPLOYES AND TOTAL
|

WAGES. . 1

Employ6s.

22, 451
14, 284

Cost of
materials
used.

$6, 374, 734

3, 171, 147

4,434
2,784

4,072
2,337

1,635
1,397

475
263

639
506

804
1,350

1, 130, 518
511, 923

1, 150, 063
662, 310

1,315,3.36

616, 209

430, 996
186, 364

952, 933
285, 566

170, 703
55, 327

181, 640
118, 262

204, 267
235, 107

$15, 674, 282
11, 375, 888

Value
of

products.

$27, 029. 868
18, 305, 722

3, 233, 787
1, 780, 099

3, 208, 276
2, 587, 954

2, 429, 564 i

1, 937, 336 t

i

1,110,01a I

624, 241 I.

2, 399, 217
I

1, 096, 474

398, 300
190, 867

629, 832
437, 301

452, 068
1, 105, 497

5, 437, 483
3, 032, 669

5.214.211
4. 074, 676

4, 666, 115
2. 980, 116

1, 964, 974
928, 766

4, 100; 201
1.827,275

730, 458
303, 378

S99, 918
682, 812

798, 736
1, 563, 641

344
306

121,176
70, 208

189, 339
150, 698

402
216

4,000

175, 313

616,590
I

376, 718
[

25, 200
]

62, 000

327, 502
227, 486

1, 238, 067
1, 078. 534

58,312

212, 065

392, 094
287, 331

614, 932
649, 030

2, 080. 215
1, 794, 033

330,531

ft Missouri is classed as a -western state for the purpose of comparison.

b Includes states having less than 3 establishments in order that the operations of individual establishments may not be disclosed,

distributed as follows : Colorado. 2; Idaho, 1 ; Kansas, 2; Nebraska, 1; South Dakota, 2; Washington, 1.

These establishments are

The foregoing table brings out in strong light the concentration of the textile interests in the New England
and middle states, where were produced in 1890 $645,180,720, or 89.37 per cent of the total value of textile products

in the United States, being an increase of 30.61 per cent over the production of these states in 1880. The ^ew
England states alone produced 50.64 per cent of the total product of the United States, an increase of 17.73 per
cent over the value of their textile products in 1880. The middle states produced 38.73 per cent of the total

product, an increase of 52.40 per cent over 1880. The increase in the textile products of the states included in

the sonthern group has been more marked than in those included in the western, due to the notable increase in

cotton manufacture. The southern states produced textiles to the value of $49,729,674 in 1890, being 6.89 per cent

of the total value of textile'^, an increase of 143.99 per cent over the value of their production in 1880. This

increase is almost entirely in the manufacture of cotton, as the product of the wool, hosiery, silk, and dyeing and
finishing industries in the south reported at the census of 1890 amounted only to $8,215,963.

The product of the textile industry for the western states, as reported at the census of 1890, is but $27 029 868

or 3.74 per cent of the total product of the country, though an increase of 47.60 per cent over the value of the product
of the western states in 1880. This increase was chiefly in the manufacture of woolen and hosiery and knit goods,

the product of other textile industries in the western states having a total value of $8,053,696 in 1890.

The state of Massachusetts is still the leading textile manufacturing state of the Union, mannfacturino- in 1890

a product valued at $184,938,074, of which $100,202,882 or- 54.18 per cent was the value of cotton goods. The value
of Massachusetts textile products in 1890 was 25.62 per cent of the production of the entire country, the gain duriuo-

the decade being 20.88 per cent.

Pennsylvania ranks second as a textile producing state, manufacturing goods to the value of $132 367 499 in

1890, which is 18.33 per cent of the total product of the country, and an increase of 49.41 per cent over her product
of 1880.

The northern state which shows the largest percentage of increase in product during the decade is New Jersey
where an increase of 65.79 per cent is shown. After New Jersey, New York shows the largest, percentage of

increase, 53.35, followed by Pennsylvania with 49.41 and Rhode Island with 30.40 per cent.
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Of the southern group, the state of G-eorgia ranks first in total value of product, with an increase of S4.03 per

cent, followed by North Carolina with an increase of 2.51.80 per cent. South Carolina with an increase of 235.70 per

cent, and Kentucky with an increase of 124.03 jter cent. As previously stated, the great increase in this section

is due principally to tlie development of the ccitton industry during the past decade.

It is to be noted that the states in which any single branch of the textile industry is successful are those in

which each of the others chiefly flourish. The development of the cotton manufacture in the south is the only

conspicuous exception to this rule. The rule may be tested by observing that the limited number of states in

which the silk manufacture has a large development are states in which the cotton and wool manufactures are

increasingly and successfully carried on. Nevertheless the tendency to localization, which is strong in each textile

industry, has resulted in ma;king four cities in different states the chief localities in which each industry is

carried on: Philadelphia, Pa., in the wool manufacture; Fall Eiver, Mass., in the cotton manufacture; Paterson,

N. J., in the silk manufacture, and Cohoes, N. Y., in the hosiery and knit goods manufacture.

Table 3 presents the percentages of increase in the combined industries, as shown by the census reports of

1880 and 1890. The more thorough method employed at the current census may have in a measure affected the

increase shown in some of the items, especially thitt of capital.

Table 3.—COMPARATn'E STATEMENT AND PERCENTAGE OF INCREASE FOR TEXTILE INDUSTRIES: 1890 AND1880.

GENERAL HEADS.

Number of establishments

Capital (a)

Miscellaneous expenses

Average number of employes .

Total wages

$739, 973, 661

$43, 356, 736

511 , 307

$172,082,

1880

Cost of materials used $421,39]

Value of products ! $721.04'9

4,018

$412, 721, 406

It)

c384, 251

$105, 050, 060

' $302, 709, 894

$.532, 673, 488

Percentage
of increase.

2.,19

79.29

33.22

03.81

39.21

35.53

tbe percentage of increase in

a Value of hired property is not included in the capital reported in 1890, because it was not inclndi'il in tlie report of 1880.

h This item was not reported at the census of 1880.

c Includes 2,115 oiUcers and clerks engaged in cotton manufacture whose salaries wore not rrpojted. Therefore, in computing

wages, the amount, $3,464,734, paid these classes in the cotton industry in 1890 is not included.

In the value of their products the wool and cotton manufactures rank very closely. At the census of 1890

the value of the product of the wool manufacture is shown to be $337,768,524, and of cotton manufacture as

$267,981,724, but all cotton knit goods and hosiery are included with the former, as well as cotton goods
manufactured in woolen mills. If it were possible to make an exact classification of the products along the line of

the predominating fiber, we should find the Viilue of the products of these two industries about the same. Moreover
mixed textiles, so called, made of wool and cotton, are all enumerated with the wool manufacture in accordance

with the rule which classifies them with the jjroducts of the fiber predominating in value. In all the following

comparisons between the two industries the statistics of hosiery and knit goods manufacture ai'e omitted from the

totals of wool manufacture for the reason above given.

Up to 1870 the value of the cotton manufactures greatly exc,eed»-d that of wool maimfactui'es, as shown by
the following table :

Table 4.—COMPARATIVE VALUE OF TEXTILE PRODUCTS FROM 1800 TO 1890.

1800.

1810.

1820.

1830.

1810..

1850..

1800..

1870..

1880..

1890..

$4, 413, 068

14,528,166

20, 096, 999

48, 608, 779

73, 454, 000

199, 257, 202

238, 085, 080

270, 527, 511

Cotton.
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COMPARATIVE CONSUMPTION OF FIBERS.

The relative value of products is not a true measure of the consumption, which can only be judged by the

quantity of raw material used in the mills. The volume of cotton products entering into popular consumption is

much the greater. This is shown by the following comparative table, which gives the annual consumption in

quantities of raw cotton and wool, and so far as possible for silk by decades for fifty years.

Table 5.—COMPARATIVE STATEMENT OF CONSUMPTION OF TEXTILE FIBERS :
1840-1890.

YEAKS.
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The relationship between capital and the value of the product varies in accordance with the character of the

material used. The silk manufacture, utilizing the most costly and delicate of the fibers, produces much the

largest value of product relatively with the amount of capital, and after silk the wool manufactuie. The product

of the latter is valued at $24,fi40,768 in excess of the capital utilized, while the capital in the cotton manufacture

is $86,039,119 in excess of the value of the product. This general relationship between capital and product in

each of the textile industries has existed since 1850, as shown by Table 1, although the given amount of capital

in each industry produced a much larger product relatively in the earlier decades than at present.

RELATIONSHIP BETWEEN MATERIALS AND PRODUCT.

The relationship between the cost of materials and the value of the product exhibits a striking umformity in

all the textile industries. This is shown by the following table, which gives the cost of materials in $100 of

product for 1890 in each industry

:

Table 7.—COST OF MATERIALS USED AND VALUE OF PRODUCTS.

INDUSTKIES.

Wool
Hosiery and knit goods

Cotton

Silk

Cost of
materials
used.

$167, 233, 987

35, 861, 585

154, 912, 979

51, 004, 425

Value of
products.

$270, 527, 511

67, 241, 013

267, 981, 724

87, 298, 454

Cost of
materials in

$100 of
product.

$61. 82

53.33

57.81

58.43

COMPARISON OP EMPLOYES AND "WAiaSes

Table 8 presents the average number of employes and amount of wages in each branch of the textile industry,

together with the total wages and the average annual earnings of males, females, and children, for each class in

1890.

Tablk 8.—average NUMBER OF EMPLOYES, TOTAL WAGES, AND AVERAGE ANNUAL EARNINGS FOR THE UNITED
STATES: 1890.

IKDUSTEIES

Combined textiles

.

Wool

Hosiery and knit goods .

Cotton

Silk

Dyeing and finishing

AGGREGATES.

Average
number.

511, 897

157, 923

61,209-

221, 585

50,913

20, 267

Total wages.

$175, 547, 343

58, 397, 470

IS, 263, 272

69, 489, 272

19, 680, 318

9, 717, Oil

Average
annual
earnings
per em-
ployi.

$342. 93

369. 78

298. 38

313. 60

386. 56

479. 45

OFFICERS, FIRM MEMBERS, AND CLERKS.

Males above 16 years.

Average
number.

9,709

3,530

1,520

2,627

1,396

636

Total wages.

111,724,072

4, Oil, 337

1,641,230

3, 427, 362

1, 852, 235

791. 90S

Average
annual
earnir.gs
per em-
ploye.

1, 207. 55

1, 136. 36

1, 079. 76

1, 304. 67

1, 326, 82

1, 245. 14

Females above 15 years.

Average
number.

470

122

101

82

135

30

Total

$206, 678

46, 358

48, 923

37, 372

65, 042

13, 383

Average
annual

earniujra
per em-
ploye.

$439. 74

379. 98

434.88

455. 76

486.24

446. 10

INDUSTRIES.

Combined textiles

Wool

Hosiery and knit goods

Cotton

Silk

Dyeing and flnisliing .--

ALL OTHER EMPLOYES.

Males above 16 years.

Average
number.

216, 345

78, 550

14, 846

88, 83t

17, 602

16,510

Total wages.

$91, 038, 323

33, 702, 231

6, 041, 200

33, 797, 517

9, 349, 531

8, 147, 844

Average
annual

earnings
per em-
ploye.

$420. bO

429. 05

406.92

380. 44

531. 16

493. 51

Females above 15 years.

Average
number.

243, 586

64, 944

40, 826

106, 607

28, 914

2,298

Total wages.

$66, 644, 785

18, 883, 174

10, 006, 070

29, 165, 086

7, 970, 065

620, 390

Average
annual
earnings
per em-
ploye.

$273. 60

290. 76

245.09

273. 68

275. 65

269. 97

Children.

Average
number.

41, 784

10, 777

3,916

23, 432

2,866

793

Total wages.

$5, 933, 485

1, 764, 370

530, 849

3, 061, 935

442, 845

143, 486

Average
annual
earnings
per em-
ploye.-

$142.00

162. 79

135. 66

130. 67

151. 52

180. 94
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The amount paid in wages to all classes of employes in the combined textile industries has increased 63.81 per

cent since 1880. In making this calculation the amount paid officers and clerks in cotton mills is not included in

the total amount of wages for 1890, as it was not reported at the census of 1880. The largest increase occurred in

the hosiery and knit goods industry where it was shown to be 172.53 per cent. Silk follows, with an increase of

115.16 per cent; then cotton, with an increase of 57.05 per cent; dyeing and finishing, with an increase of 50.08 per

cent, and finally wool, with an increase of 43.53 per cent. The increase in wages and average annual earnings for

each employe, as in other items, may be due in part to the change in the form of inquiry and the more perfect

enumeration at the census of 1890. The large decrease in the number of children employed also has considerable

bearing on the increase in the average annual earnings.

Tlie average annual earnings for all classes of employes differ widely in the several industries. For the division

of the average annual earnings between men, women, and children, and the manner in which the average is affected

by the relative number of each class and the time employed, reference is made to the tables presenting the data

in detail for wool, cotton, and silk manufacture.

The cotton manufacture employs the largest number of operatives, but the wool manufacture employs the

largest proportion of men. The following table shows the number of men, women, and children, and their relative

proportion in each industry for 1880 and 1890

:

Table 9.—AVERAGE NUMBER OF MALES, FEMALES, AND CHILDREN IN EACH INDUSTRY, WITH THE PERCENTAGE
THAT EACH IS OF THE TOTAL NUMBER OF EMPLOYES: 1880 AND 1890.



WOOL MANUFACTURE.

liY S. N. D. NORTH.

The Eleventh Census completes the statistical record of the first century of woolen manufacture in the

United States by the factory system, as now understood and developed. The statistical history of the industry

for the first half of the century is meager and desultory. For the fifty years last past, it has beeu presented by
the several censuses with a detail which makes it possible to accompany the present report with a comparative
summary of all the statistical data regarding American wool mauufacture and the hosiery and knit goods
manufacture which have appeared in the federal censuses since 1840. The data presented in census records prior

to 1840 are so fragmentary that it is impossible to reduce them to tabular form in harmony with the later

statistics. The preparation of the tables for the fifty years they cover has been accompanied by many difliculties,

owing to the different methods of grouping adopted and the conflicting character of the figures that are published.

To illustrate these difficulties, it may be stated that at times the hosiery and knit goods manufacture has been
counted as a part of the wool mauufacture, and at other times it has been separately enumerated, and not

subsequently incorporated. Carding mills are partially included in the census of 1870 and subsequently, but" not

always prior to that date. The utmost pains have been taken in constructing these tables to bring together all the

figures that properly belong in them. The figures for woolen goods, worsted goods, carpets, felts, wool hats, and
hosiery and knit goods are combined, whenever obtainable. Where deficiencies exist which can not be supplied

attention is called to them in the footnotes attached.

The chief difficulty in the compilation of the scattered returns contained in previous censuses has arisen from the

failure to include the statistics of hosiery and knit goods manufacture. The increasing use of cotton in this industry

furnishes a reason why it should be separately treated, as in this table; but the total wool consumption can only

be correctly stated by including these statistics with those of the other branches of the industry. While the

quantity of cotton consumed in this industry now vastly exceeds that of wool, yet the value of the wool remains the

greatest, justifying the classification of the census. In all the references of this report, therefore, the statistics of

hosiery and knit goods are included.

The confusion that has existed, in consequence of the failure of previous census reports to properly group

all these figures, has led to many errors in attempts to measure the statistical growth of the American avooI

manufacture on the basis of census figures, errors due to the omission, in one year or another, of one or another

of the separate groups of figures essential to a complete comparison.

The rate of progress for the decade covered by the Eleventh Census has not been as rapid as that which
marked several of the previous decades covered by Tables 1 and 2, but it has been healthy and steady, as is

shown by the following comparative table

:

HENERAL HEADS. 1890 1880

Number of establishmenta a2, 489

Capital a$296, 494, 481

MiscellaDeous expenses $19, 249, 508

Average number of employ6s 219, 132

Total wages
:

$76,600,742

Cost of materials used !
$203, 095, 572

2,689

$159, 091, 869

id)

161, 557

$47, 389, 087

$164, 371, 551

267, 252, 913

Percentage

increase.

&7.44

c86. 37

35.64

61.77

23.56

26.39

a Not including 267 idle establishments reporting invested capital amounting to $6,100,860. Does not include the value of "Hired property."

b Decrease.

c The great increase shown in the amount of capital employed as between 1890 and 1880 is more apparent than real, and is largely due to the fact that the

capital returned for the, census of 1880 did not take cognizance of all items which properly go to make up "live assets ", and which, it is believed, are for the first

time fully included in the census of 1890.

d This item was not reported at the census of 1880.

In this comparison we must bear in mind the fact that the year 1879-1880, in which the prior census was

taken, was a. year of unusual and at times even speculative activity in the wool manufacture, and it is commercially
1]
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recognized as the most prosperoas year the industry has encountered since the war. On the other hand, the year

18S9-1890 was a comparatively dull year in the wool manufacture, in which a considerable portion of the machinery

of active mills was idle during a part or the whole of the year.

Another fact to be considered in making the comparison is the large reduction in the market value of the goods

covered by this report. Probably no previous decade witnessed so general a downward movement in prices. The

value of products now given indicates a much greater quantity of production than the same value in 1880 or in any

previous year would have signified. Something of the measure of this decline in value of products is indicated by

the fall in the cost of raw materials. The whole subject is discussed in another portion of this report.

No statement relating to mixed textiles will be made in the reports of the Eleventh Census similar to that

embodied in Table vii, page. 4G5, volume 2, of the Census of 1880. To avoid a possible misappre^iension, it is

necessary to state that a careful examination of the original data from which these statistics of "mixed textiles"

were compiled for the Tenth Census, shows that so far as these products consisted of goods composed of wool and

cotton, with wool the component material of chief value, they were a duplication of products already reported and

accounted for in the statistics of the wool manufacture proper. For this reason no cognizance is to be taken of the

products reported as " mixed textiles " in a comparison of the statistics ofwool manufacture ofthe two census i^eriods,

CONNECTICUT.

The reported value of the products of the wool manufacture of the state of Connecticut, as shown in Tables 1 and

2, is less by $4,011,764 than that reported in 1880, notwithstanding an increase in the machinery capacity of the state.

The susi>icion of inaccuracy excited by this fact led the special agent to make a careful comparison of his

returns with those received by the Connecticut state bureau of statistics of labor. The comparison showed that

the returns from the mills reporting to the state bureau were substantially the same as those made to the Census

Office, thus confirming in a striking manner the accuracy of both. The decrease is partly due to the substitution

of fur for wool in the hat manufacture, thus excluding the statistics of several mills from this report; but it also

extends to the manufacture of woolen and worsted goods. An examination of individual returns made in 1880

leads the siiecial agent to believe that the value of the products of Connecticut was exaggerated ten years ago.

MANUPACTITEING IN PUBLIC INSTITUTIONS.

Various branches of the wool manufacture are carried on in the public, penal, and eleemosynary institutions

of 9 states, all data of which are omitted from these tables. This manufacture consumed 76,300 pounds ofwool and
210,000 pounds of cotton ; but most of its products were made from purchased yarns, and consisted of hosiery and
other knitted goods to the value of $403,137. The remaining products were chiefly flannels, linseys, and cotton-

warp cloths. The other details regarding this phase of the manufacture are contained in the following table:

WOOL MANUFACTURE—STATEMENT OF PUBLIC, PENAL, AND ELEEMOSYNARY INSTITUTIONS.

STATES.
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capital invested, aud for Mr. Bond's questions, under this head, were substituted those adopted by the Census
Office for uniform use upon all the special schedules relating to manufactures. In the classification of products a
new system was also adopted. In these two particulars no comparison of returns as between 1880 and 1890 can
be safely attempted. In other respects it is believed that the comparison is exact and accurate. At the same
time the statistics of the manufacture are now presented with a detail and closeness of analysis exceeding anything
attempted in 1880. This is particularly the case in the wage tables aud in the assignment of values to the different

varieties of manufactured products.

NUMBER OP ESTABLISHMENTS.

The total number of establishments for which returns were received ab the Eleventh Census was 2,770, of

which number 267 were not in operation during the census year, and 14 were conducted by public, penal, and
eleemosynary institutions. The number of establishments reported in 1880 was 2,689.

The number of establishments affords no clew to the growth or condition of the industry of wool manufacturing.

This is due to the fact that in all censuses of the industry (except that of 1860) the custom carding mill has been

counted as a woolen factory, although it is not, in the modern use of the term,- a factory, and it ought therefore to

be excluded from the statistics of factory manufacture. The present census has made such an elimination possible

hereafter by a separate return of the statistics of custom carding mills.

CUSTOM CARDING MILLS.

These mills are simply neighborhood industries, similar in character to grist mills or the ginnipg mills of the

cotton districts, that prepare the locality ^\'ool for the household spinner and weaver. Formerly they were

scattered in great numbers all over the country, and were frequently combined with fulling mills, which finished

the home-spun cloth for domestic use. Nearly every New England township had its carding and fulling mill,

with machinery generally moved by water power. The trade of the clothie'r and fuller was as distinct as that

of the hatter, and both have nearly disappeared. In Vermont, in 1810, 1,040,000 yards of cloths and flannels were

woven in private families and dressed in these mills. In 1840 the census reported the existence of 2,585 fulling

mills, which included the woolen mills {a), aud it is probable that even at that late date the value of the woolen

goods made in the household, with the assistance of these auxiliary mills, exceeded the value of the factory

product. In 1850 the wool-carding establishments, exclusive of regular woolen factories, were returned as 630 in

number, consuming wool to the value of $1,251,550 and manufacturing a product valued at $1,739,476. In 1860, when
the census was more closely taken, the number of carding mills reijorted was 712, using 5,230,651 piounds of wool,

of a value of $1,759,125, which were converted into rolls valued at $2,403,513. The geographical location of these

mills show how strictly they were the pioneers of an advancing civilization. They had then almost disappeared

from the New England states, but 64 being reported there, as compared with 99 in the middle states, 217 in the

southern states, and 328 in the western states, with four establishments only in the Pacific states. The average value

of the wool carded was 33| cents a pound.

No data appear in the census reports of 1870 to show the number of carding mills included in the returns for

that year. The census of 1880 had returns for 570 carding mills, which it did not separately report, and from 233

other mills, each of which used less than 5,000 pounds of wool per annum.

With the growth of the factory manufacture these custom carding mills are disappearing with accelerating

rapidity, and there are now left in the United States but 193 distinct carding mills of which the special agent

could obtain trace. These are very irregularly located, as shown in Table 15, where a distinct statement. is made
for them, although they are included as woolen mills in all preceding tables.

These 193 carding mills employed but 416 persons, all told, to whom were paid $61,618 in wages; they

consumed but 874,253 pounds of scoured wool, which was chiefly converted into rolls for household use, and was
worth $476,278 in that form. The very low average earnings indicated by the above figures was due primarily to the

fact that most of these mills were in operation for portions of the census year only. Such wage sta,tistics obviously

have no proper place in the general statistics of the wool manufacture.

There were in addition a number of returns received upon the general manufacturing schedule from mills

which ran a carding engine for a few months in the year in connection with the grist mill or sawmill, which

comprised the chief business of the establishment. No effort was made to include any portion of these returns in

the statistics of wool manufacture herewith presented, and the actual consumj)tiou of wool in carding mills is

therefore in excess of the quantity stated.

The census of 1860 showed the employment of 1,276 persons in carding mills whose earnings aggregated

$286,267, a much larger annual average than that shown in the statistics for 1890. This difference in the earnings

as between the two periods is the most striking evidence of the decadence of the custom carding mills as a feature

in the industrial condition of the country. While earnings in every other branch of wool manufactiiring have

greatly advanced they have here greatly fallen off.

a See Census of Manufacturers, 1860, x^. x-lviii.
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It was exceedingly difficult to obtain satisfactory returns for these carding mills. In a majority of cases

the proprietors reported that they did their own work, often with the assistance of members of their own families,

to whom they paid no wages. In many cases, also, they declined to put a value upon their product, for the reason

that they carded the wool of their customers into rolls, never owning the wool 1;hemselves, but charging so much

per pound for their labor. In other instances they received their pay in produce. The wool thus carded entered

aJmost invariably into household manufactiire, which still exists to a considerable extent, particularly in the

states of Maine, Pennsylvania, Kentucky, Tennessee, Missouri, Wisconsin, and Minnesota.

The inclusion of these small carding mills in the number of establishments reporting has deprived that

column of any value as a test of growth. Thus the total number of establishments reporting in the several censuses,

was as follows:

1840 1,420

1850 1, 760

1860 al, 673

1870 3,456

1880 2,689

1890 2,770

The number of actual mills in existence in 1890 was much larger than at any previous census, if these local

industries are excluded.

It must also be considered that the " number of establishments " does not exactly represent the number of

mills, for the reason that two and sometimes three mills, formerly reported separately, are frequently consolidated

and operated under one management, from which but a single report is received.

SIZE OF WOOLEN MILLS.

The tendency of the industry is in the direction of larger mills. The majority of the establishments in the

earlier days of the industry Avere one and two set mills, and this continues to be the case in the southern and

western states. But in the eastern states the larger mills now greatly i^redominate, as is shown by the following

table, which groups the woolen mills of the several geographical divisions according to their machinery capacity

:

NUMBER OF MILLS OF EACH CLASS.

GEOGKAPHICAL DIVISIONS.

Total

.

Total.

New England states

:

Wooleu mills

Hosiery and knitting mills .

Middle states

:

Wooleu mills

Hosiery and knitting mills .

Southern states

:

Woolen mills

Hosiery and kiiitting mills .

Western and Pacific states

:

Wooleu mills

Hosiery and knitting mills -

301

19

1

set.
2:3 4

i
.3

I

6

set. i set. , set. 1 set.
, set.

364 , 246

504



TEXTILES—WOOL. 15

This diffusion of the industry over wide areas is brought out strongly in the earlier censuses, and its modern
tendency to gradual concentration is a most important deduction to be drawn from the present census. Ohio, in

1870, then our largest wool- growing state, reported 230 woolen mills, with 334 sets of machinery, distributed

throughout the state. In 1890 the number of mills in Ohio had fallen to 113 and their machinery capacity to 112

sets. These Ohio mills were brought into existence by the proximity of the raw material, and they formerly used

only the wool grown in their immediate neighborhood. What was true of Ohio was true also of Illinois, Indiana,

Iowa, Michigan, Wisconsin, Missouri, and other western states which were prominent thirty and forty years ago as

producers of the raw material of this manufacture.

It is a peculiarity of the wool indvistry here and everywhere that its original characteristics were largely

determined by the quality of the domestic wool supply. Thus, Turkey, growing nothing but carpet wools, has

manulactured few cloths, but her rugs and Smyrna carpets have found their way to all the markets of the world;

England, where the long combing wool sheep was early developed, invented the countless dress fabrics for common
consumption made from this fiber, and England's historic supremacy in the wool manufacture is due primarily

to the superiority of her domestic wool clip; Germany, having produced the electoral fine wooled sheep, brought

the manufacture of light and fine broadcloths to a perfection which was for a long period unrivaled elsewhere;

France established her reputation for the finest all-wool goods, such as cashmeres, serges, and countless

novelties of like character, as the result of her success in breeding the merino combing wools. So the United •

States, where originally the domestic wool supply consisted chiefly of the fleece of the Spanish merino, confined

her manufacture for years chiefly to the strong, staple, plain fabrics for which this material is so well adapted.

The following table illustrates statistically the gradual geographical evolution of the industry and its modem
tendency to localization. It .shows the percentage of the total wool carding machinery of the country located in

each of the chief manufacturing states at the several census periods since 1870

:

WOOL CARDING MACHINERY, BY STATES, 1890, 1880, AND 1870.

1890 18S0

Total

.

Massachusetts. .

.

Pennsylvania

New York

Hhode Island

Connecticut

New Hampshire -

Maine

New Jersey

Vermont

Ohio

Indiania

Illinois

In above tweh'e states.

A U other statea

Number
of cards I

(sots).

8,108

1,837

1.299

1,403

672

646

492

387

235

157

112

153

71

7,364

S34

Per cent
of total.

Number
of cartls

(sets).

41

84

11

C8

88

00

72

87

91

37

87

87

83

17
!

7,581

1,660

1,155.

1,150

495

622

385

274

184

167

182

160

109

6.543

1,038

Per cent
of total.

100. 00

21.90

15. 24

15.17

6.53

8.20

5,08

1870

Number
of cards
(sets).

9,224

1,512

1,468

1,170

490

762

418

3,61
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To properly estimate the momentum of this gravitation, the worsted industry must be included, and this

branch of the manufacture is confined almost wholly to the eight states above mentioned, as shown by the following

table

:

STATES.
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New Hampshire occupies the sixth rank aaiong the states, whicli was also liers in 1880. 'New Jersey passes

from the eighth to the seventh position, changing places with Maine. Ohio holds the ninth rank, closely

pressed by Indiana and Vermont, and the twelfth state is Wisconsin, which has outstripped half a dozen states

which were her superiors at the census of 1880.

Among the cities, Philadelphia now, as heretofore, occupies the first rank in the manufacture of woolen and

worsted goods. The rank of the different cities in wool manufacturing, as determined by the value of their

products in 1880 and 1890, was as follows:

Total - $121, 433, 937

Pliiladelphia, Pennsylvania

—

Lawrence, Masaachusetts

Providence, Rhode Island

Lowell, Masaacliuaetts

New York, JN'ew York

Manchester, New Hampshire.

Camden, New Jersey

Chester, Pennsylvania

RANK.
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SPECIALIZATION OF THE INDUSTRY.

Another advantage growing out of the concentration of the industry is due to the differentiation or subdivision

of the manufacture, which has long marked it in Great Britain, and is gradually finding its way into the conduct of

the industry in the United States. All the processes of manufacture were uniformly conducted under one roof

in the primitive woolen mill of America, a method of manufacture necessitated by its widely scattered location.

To-day it is common to find mills devoted exclusively to the manufacture of yarns for sale. Other mills, while

making some portion of their own yarns, weave largely in excess of their yarn production, and still other mills

simply dye a-nd finish the goods sent them by weaving establishments.

This specialization has already produced results, as applied in this country, similar to those which M. Alcan

attributed to it in France: "it facilitates the labor, concentrates the aptitudes, regulates the production, and

contributes to ameliorate the results and the economic conditions. Specialization renders the industry accessible

to all, to moderate fortunes as well as large capital ". By reason of the separate establishment of yarn mills,

equipped to supply on quick notice all counts and varieties of worsted yarns, many woolen miUs were enabled to

turn their product at once into worsteds in response to a sudden change in popular taste without the necessity

of radically altering their machinery equipment.

As this tendency to specialization becomes more marked in this country, and the conditions surrounding the

manufacture approximate more closely those existing in England and on the continent, we may expect the

industry to become more diffused, with an increase in the number of estabUshments of small capital, by reason of

the smaller investment required for machinery.

The rapidity with which this specialization has advanced during the last decade is shown by the statistics of

yarns made for sale. The quantity of worsted yams so made in 1880 was 13,022,219 pounds, and in 1890 it had
risen to 29,376,182 pounds. There was a smaller increase in the quantity of woolen yarn made for sale, the

quantity in 1880 being 28,581,950 pounds, and in 1890 35,415,360 pounds.

It is this differentiation of the manufacture which has made Philadelphia the chief textile center of the United
States, producing in the census year, 1890, 21.82 per cent of the entire wool manufacture of the country, and
fast placing the manufacture there upon a footing like that which prevails in Bradford, England,' where the

scouring of the wool is done by one establishment, the carding and combing by another, the spinning by another,

the weaving by another, the dyeing and finishing by still others, while the packing of the goods for the market
often constitutes still another distinct subdivision of the business. This minute subdivision of the industry is

largely the outgrowth of conditions rather than a tendency evolved from experience; but it may be said to be
definitely determined that the best results are attained by it. Under this system a community like Bradford is

a great beehive of interdependent industries, the separate stages of the manufacture being carried on in separate
establishments. The whole energy of the management in each branch is devoted to securing the best results in

that particular branch under the most economical conditions.

PECITLIAK DIFFICULTIES AND VICISSITUDE? OF THE INDUSTRY.

It is the commonly accepted belief, for which thiere is amj^le explanation, that the wool manufacture is the
most hazardous and precarious of all lines of manufacture. Chief among the reasons for this is its dependence
upon the changes of fashion. In the cotton manufacture the whole product of a miU will frequently consist of a
single fabric. Samuel Batchelder, in his "Notes on the Introduction of the Cotton Manufacture" (1863), states that
" thousands of looms are employed making drillings of precisely the same description, with the same number of
threads both in the warp and filling, of the same average weight, with yarn of the same fineness, and without the
least variation in any particular, as were first invented and made by me in 1827 ". In the modern wool manufacture
the requirements of fashion demand new patterns every season. A large fancy cassimere mill will produce 200 to

1,000 distinct designs each season, adding greatly to the cost of manufacture. In some mills there are made not
less than 50 distinct varieties or classes of fabrics, exclusive of styles. Success in the manufacture may theiefore
be said to depend upon a capacity to understand the popular taste, to anticipate its demands, often capricious
and incomprehensible, and to adapt the product of the mill to the requirements of the market. It frequently
happens that the entire output of a season will be thrown back upon the manufacturer because of some failure of
pattern or coloring to conform to the popular whim. Such a catastrophe wiU in many cases bring ruin where a
prosperous season might have been predicated upon the experience of the season previous. The liability of the
American manufacturer to calamities of this description is increased by the habit which prevails in the United
States of determining the fashions in garments by standards which are set abroad.

Again, the woolen manufacturer deals with an expensive and peculiar raw material. No degree of skill in
the selection of the raw material of other fabrics is equal to that required in buying and applying wool. Its
preparation is also more diflacult, and the finish of its products is much more complicated. The manufacturer
suffers constant loss in consequence of minor defects in fabrication. An entire cut of cloth will be thrown back
upon him in consequence of mispicks, threads out, or other defects, due to careless weaving. The perils of the
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dyeing and finishing rooms are even greater. The dyeing of wool fabrics requires what is a distinct art by itself

in Europe; and in some branches, such as the indigo fermenting vat, is the most difficult work in practical

chemistry. Some slight miscalculation in the combination of dyes or acids will weaken or depreciate the fabric

and throw it into " seconds".

Some branches of the wool manufacture, like carpets, require the most complete knowledge of the principles-

of decorative art; others, like that of printing stuffs, are based upon a knowledge of the chemical arts, ^o other

manufacture brings so fully into play the results of scientific research and the practical applications of art, whiles

the delicacy of its operations greatly increases the risks and adds to the cost of manufacture.

Still another obstacle in the way of success in the wool manufacture in the United States is the terms' of sale

which, as a rule, now prevail with those whose product finds the market through the commission houses. These

terms of sale frequently compel the manufacturer to begin a season's manufacture before he has received his-

payment for the goods of the previous season, and onlj^ abundant capital can stand the strain of these conditions..

The accumulation of goods in commission houses, the cancellation of orders for goods already manufactured or in

process, the long credits, the risks of carelessness by operatives, all combine to make conditions under which it is-

not surprising that many fail, and it is not necessary to look beyond these conditions to find adequate explanation

of the fact that the proportion of failures is larger in this branch of manufacturing than in any other.

The large percentage of idle machinery found during the census year thus has another explanation, which is;

perhaps the most comprehensive of all. The volume of capital which has been sunk in this branch of
manufacturing will bear a larger proportion to the total capital invested than in any other. Instances are-

frequent where the money expended in equipping a woolen plant has been entirely lost before that plant has
been finally brought to the point of earning a fair return upon the active capital required in its operation. In

this way it happens that the ifew England and middle states are full of mills which have passed through many^

hands, and are only identified with the establishments reporting ten or twenty years jireviously, by the fact that,

they occupy the same premises.

It is apparent from this r^sum^ of the conditions surrounding the wool manufacture that it is an industry

in which success on any es;tended scale requires an unusual degree of intelligence and skill. This fact may explain,

in some degree the remarkable changes which have occurred in the personnel of those conducting it in the United

States. The degree of this change has been shown to the special agent by a careful comparison of the lists of the-

manufacturers reporting to the. censuses of 1870, 1880, and 1890. The changes in the names of these manufactui-ers;

indicate that the financial mortality among them has been frightful. The wool schedule contained an inquiry as to

the date of establishment of each miU reporting; 2,377 replied to it, and the result of these replies shows that about

50 per cent of these establishments were organized in the last census decade, 1880-1890. While in numerous
instances it is probable that the date of the reorganization of a mill has been improperly given as the date of its

origin, yet the actual proportion is not far from that stated.

CAPITAL.

It is obvious that the amount of capital employed in the wool manufacture has never been fully reported. In
1880 it was given as $159,091,869, to manufacture products valued at $267,252,913. In 1890 it is reported at

$296,494,481, not including value of hired property, to manufacture a product valued at $337,768,524, an apparent

increase of 86.37 per cent in the capital, as against an increase ofbut 26.39 per cent in the value of products.

There was, in reality, no such increase in the capital employed. The actual increase was probably something
higher than the increase in products, allowance being necessary in measuring the relations of the two items for the

fall in values.

The more exact form of the inquiry of the schedule of 1890, in relation to capital, has led to a much closer return

than ever before. In the special schedule relating to wool manufacture in 1880, this question read as follows:

58. Amount of capital invested iu works and employed in business, including both, fixed and active capital or surplus.

While this question apparently covers the same ground as the more detailed question of 1890, it is made
evident by an inspection of the returns under it that it was not so regarded, and that materials and stock on
hand and goods iu process were as a rule overlooked, as proper items of active capital employed. Just to what
extent they were overlooked it is impossible to say, because the census of 1880 did not classify the capital employed
into the fixed capital invested in land, buildings, and machinery, and that required to carry on the business. We
find the fixed capital thus invested in 1890 to be $129,721,571, or almost equivalent to the total amount of capital

reported in 1880. This establishes the meagerness of the return of active capital in 1880.

The fixed capital represented $14,954,323 invested in land, $40,144,544 invested in buildings, and $74,622,704

invested in machinery, or in the proportion of 11.53 per cent invested in land, 30.95 per cent in buildings, and 57.52

per cent in machinery. In addition to the above, $17,320,780 of hired property was utilized in the wool manufacture,

which is not included in the above statement of fixed capital. Of the three items, that of land is the one which
contains the most elements of flexibility. There are many instances in which the land value is determined by the
fact that the factory exists upon it. The ^Yool manufacture is in many instances an isolated industry, often the
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only one iu the town, and its disappearance would take from the laud the greater part of the value now nominally-

attaching to it. The status of the two industries of wool and cotton manufacturing presents a marked contrast

in the matter of the capital invested iu realty. The latter industry is more concentrated and is usually conducted

iu buildings more expensively constru(;ted. While the product reported for the cotton manufacture has a value

of $69,786,800 less than that of the wool manufacture, the capital invested in its plant is $101,271,996 in excess

of that invested iu wool manufacture.

On the other iiand, when we turn to the live assets, we find the active capital employed in the wool industry

$43,745,634 in excess of the similar items in the cotton manufacture. This fact is also in accord with well-known

conditions surrounding the two industries. The conduct of the wool manufacture requires a larger capital than

cotton, because of the much higher cost of the raw material employed, and of the longer time required to carry

the stock through the various processes of the manufacture.

Of the active capital employed a large portion is borrowed money, and the amount of the liabilities of different

mills varies greatly at dift'ereut seasons, iu accordance with the conditions at the time, whether it is at the

beginning or the close of a season's operations. It is impossible under these circumstances to arbitrarily determine

the total amount of active capital required to carry on this industry for a year of operations; but that the amount
reached by this investigation, $166,772,910, is a fair average for the operations of the census year is determined

by two tests.

First. It occupies the proper relationship to the fixed capital invested in plant. Most woolen mills will require

acti-^-e capital equal to or in excess of the cost of the investment to carry on operations. The proportions will

vary in different mills, according to their methods, the state of their surplus, and the magnitude of their operations,

but for a general average the above statement is correct.

Second. It is a general rule that a well-conducted wool manufacturing establishment will turn its active capital

twice in a year. The value of the product here reported is a few million dollars more than double the $166,772,910

of active capital returned, and it therefore represents a value of product such as may be regarded by commercial

tests as requiring that amount of active capital to produce.

Analyzed in this Avay, we find that the statement of capital invested is in keeping with all the other conditions,

and it may therefore be claimed for it that it is au accurate presentation of this important and perplexing feature

of census investigation. Hitherto the returns of capital have been abnormally low when measured by the collateral

statistics. In the present investigation they show what would otherwise be an abnormal increase, the apparent

increase being largely due to closer methods of inquiry in the later census.

The tendency in woolen manufacturing of late years has distinctly been in the direction of the corporate form of

management, although it is much less marked in this industry than in the cotton manufacture. The Massachusetts

•census of 1885 shows that more than two-thirds of the cotton manufacturing establishments of that state were
corporations, while of the woolen goods establishments nearly eight-tenths were private concerns. Over 95 per cent

of the capital employed iu Massachusetts cotton manufacturing was invested in a corjDorate form, and about 50 per

cent of the capital employed in woolens was so invested. In other words, the very large woolen establishments are

as a rule corporations, and the smaller mills are as a rule under private management. The figures for Massachusetts

may be taken as a fair criterion of the conditions existing in other states. There is a prevalent opinion that the.

best results in wool manufacturing have hifchepto been attained in this country under private management, and
that this is due to the peculiar surroundings of the industry as contrasted with the cotton manufacture, which
are commented upon in this report. Mr. Bond has written that nearly all the corporations engaged in wool
manufacturing prior to 1857 had failed disastrously, many of them under stress of financial crises, which private mill

owners successfully withstood, because their profits were not all distributed to stockholders in times of prosperity

without sufBcient regard to the great uncertainty peculiar to the industry. On the other hand, as competition

grows closer and margins smaller, the advantages which spring from large capital and large product are becoming
more defined.

EARNINGS OF CAPITAL.

These statistics do not show anything whatever regarding the profits made in the business of wool
manufacturing. The schedule was so constructed, in its grouping of accounts current with the live capital or

assets, as to prevent it from showing a true balance sheet of the business, and as a matter of fact it was
impossible to determine from the individual schedules received whether the business had been conducted at a
profit or a loss during the year covered by the report.

This statement is made in order to prevent any attempt, bj adding together all the items of expense reported
and subtracting the sum from the value of the goods made, to represent the remainder as the profits of those
reporting. This remainder will have no closer relation to these profits than any other which might be arbitrarily

fixed upon for that purpose, and for the reason indicated.

If thus figured, a result is shown equivalent to earnings of between 11 and 12 per cent on the gross value of
the product, and even larger upon the capital invested. As a matter of fact, the gross profits of the wool
manufacture will not average any such percentage, and the net profits, after sufiQcient allowance has been made
for interest on plant, wlar and tear, business losses, and the necessary replacement of machinery, will be still less.
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DUPLICATION OF PRODUCTS.

Another aspect of the statistics may be properly brought to attention in the same connection, because it

presents a second insurmountable obstacle in estimating the profits of wool manufiricturiiig on the basis of the

census returns.

Such an estimate is statistically impossible, for the reason that the Aalue of product reported includes a large

element of duplication. Thus many mills are engaged exclusively in the inanufacture of yarns for sale, while

others make yarns both for sale and for weaving by their own macliinery. The yarns thus sold constitute the

finished product of these manufacturers and therefore enter into the total value of products; but they are simply

the raw material of their purchasers, and appear again in the column of products, plus the added value of their

weaving and finishing.

The fact that the value of yarns purchased is added to the cosi: of materials purchased might seem at first

sight to afford a fair oft'set and confirm the approximate accuracy of the method of calculation above stated; but

inasmuch as this method involves a computation based upon two profits instead of one, the profit of the yarn spinner

as well as the profit of-the yarn weaver, the estimate of profits is statistically impossible. The amount and value

of duplicated products are given under the topic of " Products" on page 47.

The limitations we are now considering involve no just criticism upon the value of census statistics of

manufactures. These duplications are inevitable in any inquiry which treats an industry as a homogeneous whole,

and follows it through the several stages in which the finished product of one nnll becomes the raw material of

another. They were pointed out by Superintendent Walker, in connection with the statistics of manufactures in

the census of 1870, and they may be easily estimated, with substantial accuracy, for the purpose of ascertaining

the net value of products as distinguished from their gross value.

MISCELLANEOUS EXPENSES.

Little explanation is required under this item of expenditure, which now appears for the first time in the

census of wool manufactures. It covers all the expenses connected with the running of a mill, outside the cost uf

materials and labor, such as rent, taxes, insurance, ordinary repairs, interest on cash used in the business, and the

countless sundry expenditures peculiar to the conduct of any manufacturing business. These miscellaneous

expenses foot up $19,249,508, which is 6.44 per cent of the total exiaenditures of the mills reporting, the cost of

materials used being 67.92 per cent and cost of labor 25.64 per cent.

The division of these miscellaneous expenses into their several groups is as follows

:

Total - $19, 249, 508

Rent paid for tenancy 1, 348, 818

Taxes 1, 174, 793

Insurance 1, 353, 049

Repairs, ordinary, of buildings and macbincry 3, 179, 531

Interest paid on casb used in the business '.

5, 841, 963

Sundries, not elsewbere reported 6, 351, 354

The amounts reported as paid for taxes and for insurance are nearly the same; but in both cases the returns

were defective, and no averages can be based upon them. The amounts paid, both for taxes and insurance, are

much greater than reported. To illustrate: Of 113 establishments reporting in the state of Ohio only 101 reported

any taxes paid and only 80 reported insurance. Of 56 establishments reporting from Wisconsin, 51 reported the

amount of taxes paid and 45 reported insurance. Of 82 establishments reporting from Maine, 68 reported the

amount of taxes paid and 55 the annual cost of insurance. Several Maine establishments reported exemjition

from taxation under local ordinances, and this exemption exists, to a limited degree, in some other states. In

the matter of insurance there are many smaller mills, particularly in the west, which carry none. Owing to the

defective character of the returns under these heads it is a fair conclusion that the total of $19,249,508 returned

as the sum of " miscellaneous expenses" in the manufacture is smaller, by several millions, than the actual annual

expenditures of the industry for these purposes.

MACHINERY OP THE WOOL MANUFACTUEE.

The best test of the growth of the wool manufacture is not the number of establishments or the relative value

of the products, but the increase in the machinery cai)acity. The comparative figures are as follows, for 1890 and
1880:

MACHINERY.

Cards

Combing machines

Spindles

Looms

1890

8,198

855

3, 182, 500

69, 807

1880
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These figures, however, afford only a general clew to the increase in machinery capacity between the decades,

and there are serious difQculties in the way of applying any exact standard of comparison.

In the woolen manufacture proper the set of cards has been uniformly accepted in the United States as the

unit of capacity, and it has been adopted for this census. In Great Britain and the continental countries the

spindle is generally accepted as the unit in the wool manufacture as in the cotton industry, and no record of

cards in operation appears in the limited statistics of foreign countries.

There can be no doubt that the spindle is an accurate unit of capacity so far as the worsted manufacture is

concerned.

In the woolen manufacture practical men regard the (;ard as the most accurate unit of capacity, for the reason

that in spinning woolen yarns much stock is run twice on the mules to obtain flue numbers of yarns, and the

number of spindles operated is therefore not an accurate test.

The returns of machinery to this census have been so taken that either the card or the spindle can be hereafter

adoj)ted as the measure of capacity in making comparisons. But the conclusion is forced upon us that no such

thing as a uniform and accurate standard of the machinery capacity of the wool manufacture is possible.

Entirely different results follow from the application of the two standards, the card "and the spindle, to the

growth of the industry in the decade from 1880 to 1890. This is because the worsted manufacture, in which the

card does not necessarily appear as an essential machine, has grown very much faster than the woolen manufacture

proper. Thus, the total number of sets of cards reported in operation in 1880 was 7,581, and in 1890 8,198, an

increase of 8.14 per cent, while the spindles reported in 1880 were 2,254,996, and in 1890 3,182,500, an increase of

41.13 per cent. The percentage was really larger, as many cotton spindles reported with woolen and worsted

spindles in 18S0 are now reported with cotton manufacture.

OAEDINe MACHINES.

The difficulty with the card, as a unit of machinery caioacity, arises from the diversity of the carding engine

in capacity, in structure, and in use. No other evidence of this is required than the fact that the number of

sets of cards reported by the census of 1870 was 9,224, and in 1880 it was only 7,581, but the actual production

of our woolen mills in the latter year was far in excess of their production in 1870. This was partly because a

larger proxaortion of the carding machines reported in 1880 were the one-cylinder machines employed in custom

carding, the number of which has been rapidly decreasing as the household industry has been superseded.

The actual capacity of the regulation set of cards, with three cylinders, has also been greatly increased. As the

carding engine is long-lived and expensive many of the older types remain in operation, particularly in the smaller

mills, and their productive capacity is hardly one-half that of modern machines of nearly double their width and
of greater diameter. The great improvements in the American system of wool carding date from about 1860. At
that time the machines in common use were mounted on wooden frames, the main cylinders being 40 inches

wide and 42 inches in diameter. During the civil war a few iron doffers, and then iron strippers, began to be made,

after which the workers were made of iron. The cylinders are now frequently 60 inches in width and 48, 54, and 60

inches in diameter. The capacity of carding machines has been further increased by taking off a larger number of

ends from the flnisher cards, using narrower rings, thus allowing more material to run through the breakers.

An analysis of the returns at this census shows the following results as to the prevailing present width of

cylinders

:

NUMBER AND WIDTH OF CARDS, BY STATES AND TERRITORIES: 1890.
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A combing machine, with its accompanying preparatory machinery, is estimated to equal the productive

capacity of from 2 to 3 sets of cards. («) On this basis the worsted machinery of the country was equivalent in

its capacity to one quarter of the capacity of the woolen machinery, an estimate borne out by the relative

consumption of raw materials and the relative value of products.

Of the 855 combing machines in use in 1890, 181 were of American manufacture, as compared with 134 in 1880,

showing that the American manufacture of combing machines had gained but slightly in the ten years. There

were 91 American made combing machines employed in the carpet manufacture in 1880, and but 11 in 1890.

The comb is one of the most delicate and expensive machines employed in the textile industries, and the efforts

of the American builders to supply the home market have been hampered by the fact that the English makers have

had a much longer experience with them. The preparatory machinery used in connection with the comb is now

very largely manufactured in this country. Of the machinery connected with the card, practically all is made in

the United States.

Although the development of industrial mechanism maybe substantially the same in different countries, yet in

each it shows peculiarities having their origin in each. Thus, the French system of spinning had its origin in the

peculiarities of Heilman's combing machine, as contrasted with the English combing machines invented about the

same time. It differs from the English method particularly in the drawing processes; the sliver is never twisted,

but is only drawn out, at the same time that the fibers are constantly kept in a state of parallelism by passing over

a circular comb. Each method has its advantages over the other. iM. Charles Leroux, a French expert in worsted

spinning, writes that while English yarns are sold in the French markets at lower prices than the French yarns, this

is true only of the coarser numbers, and he adds, "a convincing proof of the superiority of the French method of

spinning over the English method is that they have vainly attempted to spin cashmere yarn in fine numbers upon
their frames in competition with us. Their mode of preparing wools for the process of spinning is not adapted to

these numbers ". One of the evidences of the advancement of the American manufacture into the higher branches

of the industry during the last decade has been the equipment of several large mills with machinery adapted to the

French system of spinning.

A distinction also exists between the carding machinery of England and the United States, but it results in

no essential difference in ijrocesses. It is simply a difference in structure, due to the independent evolution of the

carding engine in the two countries. The English carding machinery consists of a scribbler, containing two swifts,

an intermediate, also with two swifts, and a carder, containing two swifts and a condenser. The American system

has the same set of three machines (called here the first breaker, second breaker, and finisher), but each engine

carries but one swift or cylinder. Similar structural differences exist in the apparatus for spinning woolen yarns

employed in the two countries.

SPINDLES.

Table 4 indicates the number of spindles actively employed in the wool manufacture in 1890 as 3,182,500, as

compared with 2,254,996 in 1880, an increase of 41.13 per cent.

This total number of spindles was subdivided into 2,329,099 woolen spindles, 657,324 worsted spindles, and
196,077 cotton spindles. Of the woolen spindles, 1,742,288 were located in woolen mills proper, as compared with

1,720,820 so located in 1880. Of the remainder, 207,180 were located in worsted mills and 312,756 in hosiery and
knit goods mills, with 53,046 in carpet mills and 13,829 in felt mills. The worsted spindles were located: 479,675 in

worsted miUs, 151,132 in carpet mills, 19,750 in woolen mills, and 6,767 in hosiery and knit goods mills. This location

of spindles illustrates how closely intertwined are the two branches of woolen and worsted mamjfacture, and why
it is impossible to make an absolute statistical separation of these two branches.

The cotton spindles were located : 68,225 in worsted mills, 69,830
' in hosiery and knit goods mills, 53,342 in

woolen mills, and 4,680 in carpet mills. In the former case the spindles were employed almost wholly in spinning
cotton-warp yarn for worsted dress goods and suitings. They were far from equaling the consumption of these mills

a The estimates of practical manufacturers vary on tliis question, the variation being due to the different qualities and varieties of wool used and numbers of
yarn to be spun. The following replies to letters of inquiry are submitted

:

AVanskuck Mills,
PuoviDENCE, Rhode Islano, March 15, 1892.

Yours of the 14th instant at hand. One wool card, 48 inches, will use about 80 pounds of stock per day, and one Koble comb on the same stock will comb twice
as much.

Xours truly,

Jesse H. Metcalf, Superintendent.

Pbovidence, Ehode Island, March 15, 1892.

A set of woolen cards 48 inches wide, making roving for an S-run yarn with 48 rings, will produce from 75 to 80 pounds per day, and a card usin" a BoUette
condenser would produce on the same work froiu 90 to 100 pounds per day. A Noble comb, making tops for 23 worsted yai'u, would produce about 350 pounds per
day. These figures are based on a very fine grade of wool, such as we would be obliged to use to spin up to 8-run yarn.

Xours truly,

Pkovidence Worsted Mills.

TJtica, New Tosk, March 15, 1892.

The consumptive capacity of 1 set of woolen cards 48 inches wide, making roving for 8-run yarn as we run them, would be about 100 pounds per day, and of one
Noble comb, making tops for No. 23 worsted yarn, would be about 350 pounds per day.

Yours truly,

, EoBT. MiDDLETON, Fresident.
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in cotton yarns, as is shown by the total of 9,454,874 pounds of such yarns purchased for the use of the worsted

mills. In large degree these latter .yariis were simply transferred from the cotton to the worsted branch of the

same general establishments. The cotton mills connected with such establishments as the Arlington, the Pacific, the

Manchester, and the Lorraine mills are returned under the cotton census, and only figure here in the item of cotton'

yarns purchased. This method of separation was not pursued in the census of 1880, and that census took no

account of the number of cotton spindles in operation in woolen and worsted mills, but grouped them all either as

woolen or worsted spindles.

The hosiery and knit goods establishments operated 69,830 cotton spindles exclusively upon cotton hosiery-

yarns. How far behind their consumption of cotton yarns was the spinning capacity of this class of mills is shown

by the purchase of 32,248,849 pounds of cotton yarns for use in manufacturing hosiery and knit goods. These mills,

largely rely upon spinning mills for their yarns, their purchase of 6,386,370 pounds of woolen yarns and 4,146,035

pounds of worsted yarns, in addition to the cotton yarns above stated, indicating that their consumption of yarns,

was about 30 per cent greater than their own product.

DOUBLING- SPINDLES.

iNo separation of spindles into spinning and doubling spindles was called for on the schedule. In the English

returns, under the " Factories and workshops act", this separation is made. In the woolen mills of Great Britain,

in 1889, there were 3,107,209 spinning spindles and 299,793 doubling spindles, showing a proportion of 10.36 to 1.

In the worsted mills there were 3,402,922 spinning spindles in the same year, and 669,328 doubling spindles^,

showing a proportion of 3.59 to 1. If the same proportion exists in the United States, and it must be approximately

the same, the division of the spindles reported would be as follows

:

SPINDLES.
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the way from one to seventy sets of cards, and from 240 to 25,000 spindles. One set of cards will supply au

average of four broad looms.

The frame spinning of worsted yarn is the same in the United States as in Great Britain, and is chiefly done on

frames of English manufacture.
LOOMS.

Table 4 also contains the details of looms in operation during the census year. The total number of looms

was 69,807, as compared with 59,261 in 1880, an increase of 17.80 per cent, a smaller percentage of increase than

is shown in other machinery, with the exception of cards, because looms are not employed in the hosiery and

knit-goods branch. Moreover there has been a large increase in the productive capacity of the modem loom as

compared with other mill mechanism. There were found in operation in 1890 but 3,076 hand looms, as contrasted

with 4,776 in 1880. In woolen and Avorsted mills, these hand looms were employed chiefly as pattern looms, and

were only occasionally in operation. The remainder were in carpet mills, where the ingrain hand looms numbered

631, with 4,214 power looms, while the Venetian hand looms numbered 157, with 109 power looms.

The change from narrow to broad looms has been going on very rapidly. We had in 1890, 20,848 broad looms

on woolen goods, and in 1880, 15,188. In 1890 there were 17,653 narrow looms on woolen goods, as compared with

17,733 in 1880. Practically the number of narrow looms remained the same, while the number of broad looms

increased about 37 per cent. In worsted goods the change is not so marked, for the reason that ladies' dress goods

continue to be made as a rule in the narrow widths. The broad looms employed on worsted goods in 1890 numbered

8,482, as compared with 2,612 in 1880, and the narrow looms numbered 11,447, as compared with 9,073 in 1880.

Very few narrow looms have been made for men's-wear weaving for twenty years past, and it is a safe statement

that the number reported as still existing in woolen mills have been in operation for that length of time.

There is no department of the manufacture where the possibilities of greater economy of production are so

marked as in the American weave rooms, a fact attested by the statistics given above. Many mills are filled with

old looms which are incapable of successful competition with the splendid machines, with their stop motions,

power pick-finding devices, etc., now turned out by the American loom manufacturers. Up to 1857, broad
looms were run at about 45 picks per minute. In that year appeared a Crompton fancy loom, with 24 harness

capacity, and 3 shuttle boxes at each end, operating at a speed of 85 picks per minute. This was a great stride

in production, and no advance has since been so great. Other improvements since introduced by the Knowles
Loom Works and the Oromptons have made it possible to speed broad looms up to 90 and 95 picks per minute,

and in some instances to 100 and 105 picks. The various devices for facilitating production enable a larger

production to be had from the looms now manufactured than the difference in speed alone would indicate, and
some manufacturers estimate the gain in production as equal to 100 per cent in the last thirty years.

Looms of American pattern and improvement are now very largely used in England, and their superiority to

the looms of other countries is conceded. These improvements have resulted in a greater regularity in the

product, less waste ofmaterial, and greater saving of labor ; one weaver in the lighter fabrics easily attending to two
and even four looms. The power loom is worked without muscular effort; dexterity in the repairing of broken yarns

being the chief requirement of the operative ; consequently, women have largely superseded men in its operation.

The loom completes the category of machinery employed in the wool manufacture proper, so far as the census

takes cognizance of it. The great variety of machinery employed in the finishing processes of the manufacture

bears no relation to the statistical development of the industry, as it varies in every mill according to the

peculiarities of the products uijon which that mill is employed. It may be said generally of this machinery that

very rapid progress has been made in the last twenty years, quite as marked, indeed, as in either of the mechanical
departments we have been considering. In the finish of their goods, so that in appearance and " feel" they will

compare favorably with goods made abroad, the American manufacturers have been learning very rapidly of late

years, impelled thereto by a realization that this is the chief point at which their products have failed in the past
in comparison with the wool manufactures of European countries.

THE INCREASE IN EFFICIENCY.

The absence of any uniform unit of measurement makes impossible a scientific and exact statement of the

increase in efficiency in modern machinery. Another obstacle to such a comparison grows out of the irregular

introduction of improved machinery. Writing on this subject to Special Agent Joseph D. Weeks, of the Tenth
Census, in connection with his report on the statistics of wages for that census, Mr. George William Bond said:

The progress of mechanical improvements has been continuous, and those establishments only have been really successful which
have had tlie (.ourage to abandon their old machinery as fast as improved forms have proved to be of real importance. Much of this

rejected machinery has been sold to factories in distant parts of the country -which were pioneers in the \a'oo1 manufacture in their
respective localities, and it is this that has caused many of the failures in such attempts.

The efficiency of labor has not perceptibly increased as a consequence of the increased efflciency of machinery.
The tendency has rather been the other way, the improvements in spinning and Aveaving machinery particularly

making it possible to substitute female labor for that of men. This labor is constantly shifting and changing a
tendency which operates to prevent any marked advance in its general efficiency.
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Neither has the improved machinery resulted on the whole in reducing the average wages. So large a portion

of the work in the wool manufacture is piecework that the general tendency has been to increase the earning

capacity of individuals so employed by permitting a greater increase of product as the result of their labor.

IDLE MACHINERY.

Thus far we have been dealing only with the woolen and worsted machinery in actual operation during the census

year. This is the first census that has differentiated the active and the idle machinery of the wool manufacture.

The proportion of machinery absolutely idle was 6.95 per cent of the whole number of sets of wool machinery;

a larger percentage would be required to indicate the productive capacity of our wool mills in excess of the actual

output reported. The present statistics afford no clue to the proportion of machinery which was . idle in mills

partially in operation. As a matter of fact, this proportion was unusually large in 1889; for during the whole of

the census year the wool manufacture labored under a depression to a degree not equaled since 1874.

Many mills, in reporting to the census of 1890, indicated one-fourth or one-third of their machinery capacity

as not in operation at the time the report was made. While information of this character was too meager to be

tabulated, it was evident that the machinery capacity of the country was equal to a production at least one-fifth

greater than the actual product reported, including in this estimate the 7 per cent of machinery absolutely idle.

The total productive capacity of mills is limited by the necessity of changing for seasonable work, in mills

making both light and heavy weight goods; by the changes in styles, affecting continuity of output, by extra time

liermitted in some states and limited or practically forbidden in others, and by other causes which might be
adduced, which apply particularly to wool manufacturing. There has been no time since the civil war when the

machinery capacity of this industry was not in advance of the normal demand of our people for goods.

The character and location of this idle machinery is shown in Table 16. It will be seen that it represented a

capital of $6,100,860, actually invested in lands, buildings, and machinery, and exclusive of all active capital,

which may be assumed to have been wiped out of existence to an equal amount, in the case of these 267

establishments which had ceased operations. The greatest number ofthese idle woolen mills was found in the state

of Pennsylvania, where 47 establishments represented inactive plants worth $1,265,460, with 116 sets of cards and
23 combing machines; Massachusetts came next, with 43 establishments, representing plants worth $1,184,110, and
B"ew York third, with 36 establishments, representing $899,711 capital tied up in plant. The table does not indicate

that this idle machinery was peculiar to any locality, but it was distributed somewhat uniformly throughout the

United States, in ijroportion to the actual investment in the several states.

If any exception is to be made to this rule it is in the case of California, where nearly one-third of the mills

in existence were idle during the census year. Twenty years ago the wool manufacture took a firm root on
the Pacific coast, and for a time promised to become one of the leading industries of that part of the country,

particularly in blankets of such a superior quality, that they met with a large and ready sale in the East. It also

aimed to supply the local demand for the cheaper fabrics for men's wear, stimulated thereto by the high rates of

freight which prevailed. The census of 1890 shows a considerable decline in the value of the woolen goods
manufactured in California. The report on the internal commerce ofthe United States for 1890, compiled by the chief

of the bureau of statistics of the Treasury Department, contains a r^sum^ of the condition of wool manufacture
in California, supplied by State Labor Commissioner Tobiu, from which we make the following extract:

The woolen industry of California is at present on the decline, and the outlook is not hopeful. Millions in capital have been
invested in the business, but the return was not sufiBcieut to warrant the operation of more than two-thirds of the mills. Various
causes are assigned for this condition of affairs; and chief among them are high wages, the high price of coal, and high freight rates.

It is true that all classes of manufacture labor under similar disadvantages, but the disparity between the cost of production in

California and the expense of turning out the same goods in the east is particularly noticeable in this industry. The result has been
that eastern manufacturers undersell the local producers, to the ruination of California trade.

In a general way each of the reasons here assigned for the decline of the wool manufacture in California may be
accepted as correct. An examination of the wage tables of this report shows that the prevailing rates of that state

are uniformly higher than in the east, while the difference in the cost of fuel is even greater. The condition of the
industry in California is only an exaggerated instance of the fact that under the improved methods of the modern
factory system the tendency of this industry to concentration has become marked, and that concentration results

in certain well-defined advantages, in the direction of cheaper production, which must perpetuate that tendency.
Except in isolated cases, as in California, the idle woolen mills discovered by the Eleventh Census were old

mills, whose machinery was antiquated, and whose failure was primarily due to lack of the capital necessary to

equip them for competition under modern conditions. It is only a question of time before mills which are employing
obsolete machinery, without the capital to renew it, must succumb to the pressure of this competition. The
margin of profit has greatly decreased. Conditions are thus establishing themselves radically different from
those which governed in this industry during the first seventy-five years of our existence as a nation. In
respect to nearly all of these idle establishments, therefore, it may be taken for granted that they were
permanently idle, except in the contingency of an entire new machinery outfit. Many of them were located upon
valuable water powers, and their rehabilitation is only a question of time. A number of them have already been
re-equipped and put into operation since these statistics were gathered.
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The statistics of idle mills iuclude no establisbments denuded of machinery or converted to other industrial

purposes. The eastern and middle states are full of buildings and sites formerly occupied by carding mills, fulling

mills, and small woolen mills, which long since ceased to be considered in connection with inquiries of this character.

ALLOWANCE FOR DEPRECIATION.

In the same connection the question of the allowance for repairs and depreciation in buildings and machinery

may be considered. The returns under this question presented no uniformity, and nothing approaching a uniform

rule exists in the wool manufacture. The conditions governing the industry are so diverse and the methods of

manufacturers so different, that it is impossible to establish any average. There are certain large establishments

in New England which calculate to renew their entire machinery plant as often as every ten or fifteen years

to keep themselves abreast with the most modern conditions of manufacturing. In these cases there was reported

an average annual allowance of 10 per cent on the cost of plant, to cover depreciation and renewals. The

average allowance reported runs from this figure down to 7 per cent, 5 per cent, 3 per cent, 2 per cent, and 1 per

cent. Thus, in the state of Massachusetts, 33 establishments reported their allowance for depreciation and renewals

of buildings and machinery at 2J per cent or less, 33 reported their allowance at 5 per cent or less, 20 at 7J per

cent or less, 18 at 10 per cent or less, 4 at 13 per cent or less, and 4 at 15 per cent or more. In most of these

cases the actual sum expended for new equipment during the census year was stated. Only 112 of the 336

Massachusetts establishments reporting made any return to this question, and in many mills the item does not

figure in the bookkeeping. There are plenty of mills where the method is to run the machinery just as long as it

will hold together. This fact is brought out in the annual report of the chief of the Massachusetts Bureau ot

Labor Statistics for 1890, in whicli the average cost of new equipment as returned to him by 141 woolen mills

was 0.46 per cent, and by 17 worsted mills 0.98 per cent. These low figures could only have been obtained in

consequence of the failure of a considerable proportion of the establishments reporting to make any allowance

whatever for this item.

The machinery and processes of the wool manufacture are so different from those of cotton, and so complicated

and numerous in comparison, that it is impossible to establish any standard, as may be done in that industry, upon

which to predicate an average allowance for depreciation. But certain general principles govern the case, which

will readily be admitted. The tenure of life of machinery is limited, no matter how well it may be kept in rejjair.

In addition to the regular wear and tear, there is supersession by improvements, which is of far greater

consequence, but which can not always be anticipated and which follows no fixed rule. Allowance must be made
for it in considering the cost of carrying on the manufacture, and this allowance must be made even where the

manufacturers themselves do not make it, if the theory is that the industry is to be carried on in the highest state

of efficiency.

The average life of the entire mechanical equipment of a woolen mill is commonly estimated at twenty years,

but some machines require to be replaced much more frequently than others. A set of woolen cards may last forty

or fifty years with good care, but the clothing on them must be renewed every five or six years. Looms sometimes

last thirty years, but their average life is less than twenty, while twenty years will represent the average life of a

spinning mule. The various processes involved in the manufacture of all grades of the best woolen goods number
between thirty and forty, and nearly every one of these processes requires the employment of one or more separate

machines, which are subject to constant change by reason of improvements.

POWER.

The increase in the efficiency of power used in the wool manufacture has been very marked in the decade.

This is shown by the following table, in which is given the total horse power, steam and water, in each branch of

the industry, at each census, the average number of employes and the amount of horse power per employ^. The
greatest increase in power is shown to have occurred in worsted mills.

POWER AND LABOR: 1890 AND 1880.

INDUSTRIES.

Woolen goods

Worsted goods

Carpets

Felt goods

Wool hats

Hosiery and knit goods

Tear.
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Electric and other power, except steam and water, is excluded from the above table, because so large a portion

of it is used for lighting. The use of electricity for power has not j^et become marked. The increased use of steam,

as compared with water, is the distinguishing feature of the statistics of power.

RAW MATERIALS OF THE MANUFACTURE.

AVOOL CONSUMPTION.

The consumption of wool in the census year (exclusive of foreign yarns, mohair, alpaca, and other hairs) was
372,797,413 pounds, "in condition purchased", as contrasted with 296.192,229 pounds in 1880, an increase of 25.86

per cent.

It is impossible to ascertain the exact number of pounds of raw wool consumed in the industry, because it is

purchased in the greasy state, in the washed state, and in the scoured state, and the figures above given represent

purchases in all of these conditions.

The bulk of the domestic wools are now marketed in the greasy state. The quantity sent forward washed becomes

smaller each year, and is confined largely to the clip of the middle states. The quantity of scoured wool purchased

by the manufacturers is increasing steadily, as wool-scouring establishments, a comparatively new branch of the

industry, increase in number and capacity. In his report of the wool manufacture for 1880, Mr. Bond said with

reference to this fact: " It is estimated that from 10,000,000 to 15,000,000 pounds should be added to the domestic

wool reported, and from 2,000,000 to 3,000,000 pounds to the foreign, to reach the true consumption". The habit

of buying scoured wool has become more general during the last ten years, and the present special agent estimates

the allowance now necessary in both domestic and foreign at 25,000,000 pounds, in order to reach the true

consumption of wool as it originally came to market.

For the year 1889 the Agricultural Department places the clip at 265,000,000 pounds in the grease, including

pulled wool, while the census shows that for the nearest corresponding year the wool manufacture consumed

258,680,801 pounds of domestic wool, in all conditions, a difference of but 6,319,199 pounds, which difference is not

equal to one-quarter of the shrinkage represented in the washed and scoured wool purchased by the manufacturers.

Allowance must also be made for the quantity of wool annually grown which never reaches the markets,

but is consumed in the household.

Again, of the mills reported as idle during the census year, a number were in operation during a portion of

that year, but it was impossible to obtain any data of their operations during that limited period. They must
have consumed several million pounds of domestic wool.

FOREIGN WOOL CONSUMED.

The consumption of foreign wool of all descriptions (exclusive of imported yarns) appears as 114,116,612

pounds in 1890 as compared with 73,200,698 pounds in 1880, an increase of 40,915,914 pounds, or 55.90 per cent.

The general accuracy of the census returns is attested by the statistics of the imports of foreign wool, shown in

the following table, prepared by the Bureau of Statistics of the Treasury Department, which gives the imports of

wool since 1870, compared with the domestic clip, and the percentage of foreign wool entered for consumption as

compared with the domestic clip

:

WOOL PRODUCED AND IMPORTED, DOMESTIC EXPORTS AND ANNUAL SUPPLY OF THE UNITED STATES, 1870-1890.

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880,

1881

1882

1883,

1884,

1885.

1886.

1887.

1888.

1889.

1890.

Domestic pro-
duction, I)e-

partraent of
Agriculture.
(Pounds.)

162,

160.

150,

153,

170,

181,

192,

200,

208,

211,

232-,

240,

272,

290,

300,

308,

302,

285,

269,

265,

276,

006, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000, 000

250, 000

000, 000

500, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000, 000

000,000

000, 000

Imports en-
tered for con-
sumption year
ending June 30

(Pounds.)

38, 63-i, 067

50, 174, 056-

94, 315, 033

84, 2Vd, 582

56, 793, 737

51 686,294

40, 275, 678

40, 114, 394

39, 801, 161

40, lOS, 64.'!

99, 372, 440

67, 410, 967

63, 016, 769

53,049,967

87, 703, 931

68, 146, 652

107, 910, 549

114.404,173

97, 231, 267

126,181,273

109, 902, 105

Total produc-
tion and im-

ports.
(Pounds.)

,200, 634, 067

210, 174, 056

244, 315, 933

242, 212, 582

226, 793, 737

232, 686, 294

232, 275, 678

240, ] 14, 394

248, 051, 161

251, 102, 642

331, 872, 440

307, 416, 967

335, 016, 769

343, 049, 967

387, 703, 931

376, 146, 652

409, 910, 549

399, 404, 173

366, 231, 267

391,181,273

385, 902, 105

Domestic ex.
ports year

ending June
30.

(Pounds.)

152, 892

25, 195

140, 515

75, 129

319, 600

178, 034

104, 768

79, 599

347, 854

60, 784

191, 551

71, 455

116, 179

64, 474

10, 393

88, 006

146, 423

257, 940

22, 164

141, 576

231, 042

K"ei supply.
(Pounds.)

20O, 481, 175

210, 148, 861

244, 175. 418

242, 137, 453

226, 474, 137

232, 508. 260

232, 170, 910

240, 034, 795

247, 703, 307

251, 041, 858

331, 680, 889

307, 345. 512

334, 900, 590

342, 985, 493

387, 693, 538

376, 058, 646

409, 764, 126

399, 146, 233

366,209.103

391,'030, 697

385,671,063

Per cent of
imports to
supply.

19.27

23.88

38.63

34.78

25.08

22.23

17.35

16.71

16.07

15. 97

29.96

21.94

18.80

'15.47

22.62

18.12

26.33

28.66

26.55

32.27

28.50
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The degree of our dependence upon a foreign wool supply is accurately ascertained from the-year 1821. Prior

to that time the records of the Treasury Department were not kept in a manner that permitted any definite

statement regarding it. In American State Papers, Class IV, Commerce and Navigation, volume 11, appears a

special report of the Secretary of the Treasury in response to a resolution of the House of Kepresentatives, asking

for a report " showing the quantity of wool imported into the United States during the years 1817, 1818, 1819,

1820, and the first three-quarters of 1821". The Secretary submitted what data he could furnish, but added that

the statements were necessarily imperfect, because the duty being ad valorem, no record of weight was preserved

in the custom houses. Then appear the following figures

:

ANGOEA, CAMELS, VICUNA, ETC., FREE.
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IMPORTS OF FOREIGN WOOL, 1822 TO 1890-Continued.

1871..
1872..
1873..
1874..
1875..

1876.

.

1877.,
1878.
1879.
1880.

1881.
1882.
1883.
1884.
1885.

1886..
1887.,

1888-
1889.
1890.

Quantity
(fiscal year).
(Pounds.)

50, 174, 056
94,315,933
84, 212, 582
56, 793, 737
51, 686, 294

40, 275, 678
40,114,394
39,801,161
40. 102, 642
90, 372, 440

67, 416, 967
63, 016, 769
53, 049, 967
87, 703, 931
68, 146, 652

107, 910, 549
114, 404. 173

97,2:n.267
126,181,273
109, 902, 105

Value.

$7, 704, 674

19, .571, 559

20, 466, 166

11,611,867
10, 228. 622

7.887,616
7, 012, 972
6, 995, 367
5, 516, 813

17, 913, 666

12, 060, 827
10, 333, 359

I I

8, 491, 988
I

13, 593, 299
9,474,264 !J

13,794,213 ]l

16, 351, 370 I

I

14, 062, 100
j )

17, 432, 759 !

|

16, 165, 043
I

J

Quantity (5-

year periods).
(Pounds.)

337, 182, 602

259, 666, 315

339, 334, 286

555, 629, 367

Value.

$69, 682, 888

45, 326, 434

53, 953, 737

Quantity (10-

year periods).
(Pounds.)

596, 848, 917

894, 963, 653

Value.

INCBEASE IN QUANTITY AND IN

PER CENT. (POUNDS.)

$114, 909, 322

131,759,222

5 years.

131, 150, 427
63.66 per cent.

77, 516, 287
022.99 per cent.

79, 667, 971
30.68 per cent.

216, 295, 081
63.74 per cent.

10 year.s.

106, 299, 460.

21,67 per cent.

298, 114, 736.

49.95 per cent.

The table shows the quantity imported by five and by ten year periods, and also the increase in quantity and

the per cent of increase for both the five-year and ten-year periods over the previous periods. These percentages

show remarkable fluctuations. The most rapid rate of increase in the use of foreign wool occurred in the decade

ending 1840; the next greatest rate of increase occurred in the decade ending 1850, and the third in the decade

endingl870. The percentage of increase iii the decades ending 1880 and 1890 was small in comparison with those

named.
The percentage of foreign wool entered for consumption in 1890 ou the basis of net supply as estimated in the

statement on page 20 is 28.50 per cent, and the average per cent for the whole series of years covered by

the table is 24.06 per cent. This percentage indicates the degree to which we have succeeded in supplying the

wants of the domestic manufacture from home-grown wool. But this is not a fair basis for such a comparison,

inasmuch as the great bulk of our imports of wool are of class 3, called carpet wools, because used almost exclusively

in the carpet manufacture and not grown, nor attempted to be grown, to any extent in the United States. The

government classification of imported wools according to their blood has only been made since 1867, in which

year the blood classification first appeared in the tariff. The figures for each subsequent year are as follows

;

WOOLS ENTERED FOR CONSUMPTION IN THE UNITED STATES, 1867-1890, BY CLASS,
QUANTITY, AND VALUE.
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The tables sliow that, exclusive of carpet wools, the needs of our manufacturers have been met by the domestic

clip, for the last twenty-four years, within about 23 per cent of their total consumption. This deficiency in the

'domestic supply t'onsists almost wholly of qualities of the fiber which are not grown advantageously in this country.

The question of the quantity of imported carpet wools which enter into wool manufactures other than carpets

maybe approximately answered by these returns, but only a])proximately, as the imports of no fiscal year can be
taken as the exact measure of the consumption of that year.

The third class wools imported were 7J:,710,GS6 pounds in 1888, 96,r>o(i,466 pounds in 1889, and 80,851,260

ipounds in 1890. Undoubtedly some of the imports of each of these years are represented in the consumption of

the census year, and the average of these years, which is 81:,000,000 pounds, may be taken as the equivalent of the

consumption of third class wools in the census year, leaving nearly 30,000,000 pounds as the consumption of first

and second class wools.

The exact part of this 84,000,000 pounds of carpet wool consumed by the carpet manufacture can not be

-ascertained, for the reason that many carpet mills bnj^ their yarns from yarn manufacturers, many of whom make
other products, and it is impossible therefore to trace the exact disposal of the foreign wool they consumed.

The carpet manufacture spun oi,742,2;U pounds of foreign wool, and used in addition 18,7(53,201 pounds of

woolen yarn and 10,555,799 pounds of worsted yarn in the census year. The latter was made almost wholly from

foreign wool, and estimating two pounds of wool to a pound of yarn, it stands for 21,111,598 pounds of wool, thus

bringing the consumption of third-class wool in the carpet manufacture up to 75,853,832 pounds, or within about

"8,000,000 x»ounds of the total consumption of this class of wool in the census year.

There was but little foreign wool used in the manufacture of the 18,7(53,201 pounds of woolen yarns purchased

43y the carpet mills. These were mostly low-grade yarns, iised in cheap carpets, and in their manufacture was
tionsnmed a large portion of the shoddy, hair, and cotton consumed in the woolen mills.

The sources of tne supply of carpet wools used in the American mills are shown by the following statement

"from the Bureau of Statistics of the Treasury Department for the year ending June 30, 1890:

"QUANTITY OF WOOL OF CLASS 3 IMPORTED AT THE THREE PRINCIPAL PORTS INTO THE UNITED STATES DURING
THE YEAR ENDING JUNE 30, 1890, SHOWING COUNTRY OF PRODUdlON. (o)

POUNDS.

Total 80,152,484

-Argentine Republic 13,531,096

. Austria-Hungary 11, 977

Brazil 175.697

•Ohm 1,634,953

China 8,704,983

Danish West Indies 357

•Greenland, Iceland, etc 64, 104

.Ecuador 1- •^87

France 1M98, 996

Germany 718,572

Eno^land .5,193,817
|

Turkey in Africa 154,826

POIT^DS.

Italy 444
Duteh West Indies 14, 984
Portugal 339, 956
Russia on Baltic and AVhite sea 3, 397, 9j!2

Russia on Black sea 10, 594, 887
Russia, Asiatic 204. 339
Russia (not specified) 1, 362, 293
SevA-ia 28. 381
Spain 32, 837
Switzerland 35, 685
Turkey in Europe 1,733,619
Turkey in Asia 12. 474, 352

Scothmd 5,144,822

British Westlndies 32,793

British East Indies 6, 635, 751

Turlcey (not speciiied) 94 023
Uruguay 84, 569
Asia, all other 3, 969, 331

East Indies (not specified) 1, 295, 723 : Country not specified 264, Oil

British possessions in Australasia 21, 237

a This and tlio following t^ble represent imports at the three principal ports of entry only, nnd the total imports of Class 1 and Class 3 accordingly diifer from
" the totals for these classes given in the table at the foot of page- 31.

The imports ofmerino wools (Class 1 of the tariff classification) have been quite steadily increasing of late years,

and the average imports since the earlier years under the tariff of 1867 have been very large. The imports ot

combing wools show remarkable fluctuations during the earlier years of the period, but latterly they show no
tendency to increase. These imports, which consist mainly of the English combing wools, have fallen off in

consequence of the perfecting of the combing machine, which permits the combing of the shorter stapled merino

wools in the worsted manufacture, with better results, except in special fabrics, than can be obtained from the long

English combing wools.

Of the Class I wools imported and used by our manufacturers the great bulk, 77 per cent, are of Australasian

production, as is shown by the table following, compiled from the Treasury reports, which gives the quantities of

'Class I wools imported, directly or indirectly, from each foreign country during the fiscal year 1889-1890.
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QUAKTITY OF CLOTHIKCi WOOL IMPORTED AT THE THREE PRINCIPAL PORT.S INTO THE INITED STATES DIKING
THE YEAR ENDING JUNE 30, 1890, SHO^VING COUNTRY OF PRODUCTION.

pocNDs. .
I

8011111 America—Continued. poc-xds.

Total 1.5, 492, 107 Argentine Republic 168, 3.5.".

— - i Uruguay 144,239

Austrahisiu 11,928,921 '[ Brazil G7, 981

Peru 2.740

Europe... 1,271,510

! Africa 1,105,730

England 884,807
;

France 262,333
;

British possessions 1,102,793

Spain 91,460 ! All others 2.937

Turkey 24,868 1

Germany 7,199
\

Asia 18,056

Scotland 509

Russia 334 ;
China 10,4.56

;

Turkey 3. 800

South A.iierica . . 1,166,890 All others 3,800

Chile 783,575 \ West Indies 1,000

The development of wool production in tlie United States, while it has been on the whole rather rapid, has

not been comparable with that which has been simultaneously occurring in Australasia, South America, and the

Cape colonies, and has undoubtedly been somewhat retarded by the effect of the increase in these couutries upon

the prices of wool everywhere.

Marked and important changes have occurred in the general characteristics of our domestic supply. The
rapid increase in the supply of what a,re known as the "territorial" wools, grown west of the Mississippi river,

generally upon ranches, somewhat after the methods pursued in Australia, has had a tendency to check the

increase in the clip of the liner wools that have so long been the peculiar product and glory of the middle western

states. Of the staple wools now produced in the United States, we have eminent authority for saying that they
" are better adapted to the fabrication of satisfactory clothing for the American iieople than any other wools

grown". All goods which require the medium wool are admirably suijplied by domestic fleeces, which are nowhere
surpassed for uniform, sound, and healthy fiber. Of the superfine wools the domestic flocks now supply little to

the domestic manufacture. That these wools can be grown in certain sections of this country has been amply
demonstrated, as in the superfine wools of Saxon blood which formerly brought such high reputation to Washington

county, Pennsylvania. That they will not be grown, in commercial quantities, is evident from the fact that

these sheep are small sized, small fleeced, and comparatively unproductive, and their fleeces can not now command
pri(;es which will render them a profitable branch of sheep husbandry. The supply of fine wools of the XX and
XXX grades, for which the flocks of Ohio, Michigan, andPennsyh^ania have been noted, is falling steadily behind

the demand, aud it is to supply this deficiency that the increasing importations of Australian wools are due. The
fineness, length, and soundness of staple in these Australian wools, together with their remarkable freedom from

grease, render them admirable for admixture, where high-grade goods are to be manufactured. In such goods the

domestic fleece is relied upon for strength and durability, aud the Australian for fineness, brightness, and beauty

of finish. In the somewhat circumscribed area covering a few counties in southeastern Ohio, and contiguous

sections of Pennsylvania and West Virginia, a limited number of sheep may still be found producing a wool from

which goods may be made fully equal in every respect to those manufactured wholly or in part from Australian

fleeces.

The specific qualities of wool which enter into the manufacture of the fabrics now chiefly made in the United

States were indicated by the late John L. Hayes, in 1872, in a paper prepared for the Department of Agriculture,

as follows

:

Common flanneln involve a a ery important consumption of wools, from the coarsest common or native to medium merino wools-

opera flannels, from fine to very finest wools; blankets, from the most ordinary Mexican to noils (the shorter or refuse fibers obtained

by the process of combing the best combing wools), up to the medium merino wools; also the shorter wools of English blood, such- as

the down and cheviot wools. Shawls, the principal varieties, embrace all grades of merino wool up to pick-lock; some special varieties

being composed of worsted combing wools; felts, generally the lowest grades of wools, but some varieties of felting, such as piano and
table covers, medium merino wool. Knit goods, such as knit shirts, vests, skirts, drawers, cardigans, hose, involve a very important

consumption of wool, from the lowest to high grades of merino, certain fancy varieties, composed of worsted yarns, requiring English

combing wools. Fancy cassimeres, occupying a prominent place in the list of fabrics, require all grades of merino wool, without burr,

principally medium ; overcoatings, such as beavers, moscows, cskimos, medium to finest grades of merino wool. For all mixtures of

wool with shoddy, the best and the longest merino wools are now regarded as the most profitable, for the reason that they "carry"
more of the short fiber of the wool substitute. Thin wool coatings require from medium to the finest merino wools, fancy ladies'

cloakings, the finest long merino wools, and, in some varieties, mohair, or the wool of the Angora goat; gentlemen's worsted coatino-s,

the finest long merino combing wools. For certain varieties of delaines, coburgs, and cashmeres, ladies' dress goods, with cotton warp,

medium long merino wools are used; for Caledonia ladies' cloakings, a limited use is made of mixtures of fine, long combing wools and
English or Canada combing wools ; for serges, moreens, alpacas, Italian cloth for linings, mohair lusters, lastings, damask for furniture,
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for furuiture covering, curtains iiud table cloths, reps for furniture autl curtains, webbing for reijis and girtlis for horses and for-

suspenders, bunting for flags, military sashes, i)ieture cords and tassels, clouds or nubias, Eistoria shawls, braids and bindings, long:

English combing or Canada wools are required ; for the warp of ingrain 2 and 3 ply carpets, the long carpet wools of Cordova and Chile,,

unsuited by their coarseness and unequal diameter for dress goods, are employed, the short wools for filling, and for the cheaper carpets

the short and coarse Mexican and Texan wools; for Brussels and tapestry, and Brussels and velvet carpets, the long Cordova and.

Chile carpet wools are used for the colored yarns, the warp being of linen; for the whites or very light shades, the best English or Canada,

combing wools.

Keturning to the consideration of the total quantity of wool consumed in the wool manufacture, we have to"

bear in mind that camel's hair, mohair, and alpaca are regarded in the trade as the equivalents, the first of Class.

3, or carpet wools, and the others of superior grades of Class 2, or combing wools. The quantity of camel's hair

and noils consumed has increased from 1,583,119 pounds in 1880 to 7,684,804 pour.ds in 1890, and of mohair and

noils from 159,678 pounds in 1880 to 2,136,244 pounds in 1890. The alpaca has been lost in the "hair of other

animals", which is iu tlie main an adulterant, and the consumption of which has increased from 6,335,169 pounds-

to 16,865,704 pounds.

The tables presented take no cognizance of the quantity of wool contained in the imported yarns consumed

by American manufacturers, the value of which is included in the amounts reported under the head "All other

materials". The quantity of woolen and worsted yarn entered for consumption in the fiscal year ending June 30^

1890 was 3,229, 777.8j pounds, valued at $1,844,849.15, foreign value, an average of 57.12 cent.n per pound, and

may be accounted the equivalent of 9,000,000 pounds of greasy wool.

Adding these items and the 373,000,000 pounds of foreign and domestic wool in condition purchased shown in.

the tables, together with the 25,000,000 xjounds estimated by the special agent as the allowance for the scoured

wool purchased, we have an approximate consumption of 434,000,000 pounds of wool in the grease. Similar

additions would need to be made to the consumption reported in 1880 to institute an exact comparison and

percentage of increase.

We are thus enabled to ascertain with some degree of certainty the per caj^ita consumption of wool in the

United States for a series of decades, as shown by census statistics, and by the Treasury returns of the imports

of woolen goods. In estimating the amount of raw wool contained in the latter, it is customary to calculate

three pounds of wool to each dollar in value of woolen goods. On this basis we make the following table:

COMPARATIVE CONSUMPTION OF WOOL IN THE UNITED STATES.

1840.

18.50.

1860.

1870.

18.su.

1890.

iDiports of
wool entered
for consump-
tion year end-
ing June 30.

(Pounds.) (a)

!)9, 813, 312

18, 695, 294

20. 125, 891

38, 634, 067

99, 372, 440

109, 9U2, 105

Home produc-
tion of wool
year ending

Jan. 1.

(Pounds.)
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over the cards aud are spun with the wool. They will serve to indicate in a general way the radical difference that

exists in the industry as conducted in the United States and in Great Britain.

It is the same difference that appears in the cotton industries of the two countries^. It has been shown that

the average consumption of cotton per spindle in the United States is more than twice the average spindle

consumption in Great Britain. In other words, the identical disparity of consumption, as between the two countries,

exists in both the cotton and the wool manufacture. To some degree it is attributable to the same causes in both

industries. These causes, as they appear in the wool manufacture, may be summarized as follows

:

(1) The bulk of the yarns spun in Great l^ritain are of finer counts than the bulk of the yarns spun in the

United States.

(2) In the United States the woolen manufacture still largely predominates over the worsted manufacture,

employing 2,329,099 spindles to 657,32i spindles iu the latter. A woolen spindle, from the nature of the yarn,

will consume auaually at least double the quantity of wool that will be consumed by a worsted spindle. In Great

Britain, on the contrary, the worsted mamrfacture is very nearly as large as the woolen, employing 2,402,922

spinning spindles and 669,328 doubling spindles as compared with 3,107,209 spinning spindles and 299,793 doubling-

spindles in the woolen manufacture. These statistics of the relative number of spindles employed in the two

branches of the industry in the two countries are sufficient in themselves to explain the greater average

consumption per sijindle in the United States.

(3) The quantity of carpets manufactured in the United States is laraely in excess of the British product of

carpets, aud the much coarser yarn used in this branch of the industry has an important bearing upon the questio.u

and further explains the discrepancy.

(4) A fourth cause, to which some weight must be attached, lies in the fact that the domestic wool of the

United States is marketed, as a rule, in a more greasy condition than the wool consumed in the British mills.

There is much more of actual wool, and less of grease and dirt, in the raw material reported as the consumption of

British mills than in that consumed by our own mills. This fact should also be borne in mind in considering the

per capita consumption of the people of the two countries as given above.

The above explanations of this discrepancy were submitted by the special agent to Dr. Frederick H. Bowman,

of Halifax, England, the well-known expert on wool fibers, and elicited from him the following response:

West Mount, Halifax, September 21, 1891.

S. N. D. North, Esq.,

Special Agent, Eleventb Census

:

Dear Sir : In reply to your favor of the 31st August, I have myself been struck with the same auouialy which you have noticed iu

regard to the very much larger quantity of wool which is used in the United States in comparison with the number of spindles as

compared with the consumption of wool aud the number of spindles in Great Britain. I do not think there is any doubt but that the

lar'i-est portion of this increased consumption arises from the very much coarser counts which are spuu on the average iu the United

States as compared with Great Britain, and also I think in your factories there is more waste made in proportion to the quantity of yarn

turned out as compared with this country. I know this is the case very markedly in your cotton mills, and I suppose the same will

probably hold good in your woolen factories. When you remember there are very large numbers of mills in this country employing a

larger number of spindles, where the counts probably average 60's and upward, you will easily see that a very large number of spindles

are required to turn ofif a very small consumption of wool (and I think the main cause of the discrepancy lies here). Possibly also your

statistics may not be quite so reliable as our own, aud there is undoubtedly a tendency on the part of many manufacturers to exaggerate

the quantity of wool which they use, A\ith the idea of making it appear they have a large consumption off their spindles, and this may
also increase the discrapancy. Otherwise, I know of no reasons why, if the same counts are spun, you should not be able to use as small

a quantity of the raw material as we do in this country.

Trusting that this reply will be satisfactory,

I remain, yours, truly,

Frederick H. Bowmax.

MOHAIR.

The use of mohair, the hair of the Angora goat, is of recent date aud limited extent in the United States.

In 1880 the use of but 159,678 pounds was reported. In 1890 the consumption had risen to 2,136,244 pounds,

valued at $848,533. These figures are singularly confirmed by the commercial statistics, the McXaughtan
Company, of New York, reporting the consumption for 1891 at 2,405,538 pounds and for 1890 at 2,147,019 pounds.

Of the total consumjjtion reported for 1890, the McNaughtan Company ascertained that 1,785,173 pounds were of

foreign growth and 361,846 pounds domestic. Considerable attention has recently been paid to the cultivation of

this fiber in the Pacific states, and the rapid increase in its use by our manufacturers will have a tendency to

further stimulate the industry. The native home of the Angora goat is the mountainous districts of Asia Minor,

where soil and climate are i)eculiarly favorable to the growth of the long, strong, and silky fiber of the Angora.

The goat has been introduced into the Cape colonies, where, mixed with the native African goat, it produces a

fleece which is equal to the native mohair, and large quantities of it are now annually exported to England. Dr.

Bowman, the distinguished authority on animal fibers, is of opinion that its cultivation in the United States can

be successfully extended in " suitable position".

The increased consumi)tion of this fiber is due to the increased manufacture of plush and upholstery goods

aud other pile fabrics, velvets, astrakhans, etc., both ])lain and figured, for which it is now chiefly employed. Prior
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to isso the use of this fiber bad beeu considerably iu excess of the quantity consumed in that year, due to the

popularity of the hard finished luster fabrics known as alpacas, mohairs, and brilliautines, the manufacture of

which was successfully undertaken by several American mills only to be followed by the complete disuse of these

goods and their disappearance from popular favor. The fiber has the aspect, feel, and luster of silk, without its

suppleness. It differs materially fi-om wool iu the absence of the felting quality, and its consumption for clothing

purposes has beeu and is likely always to be limited. Because of the stif&iess of the fiber it is rarely woven alone,

the warj) being usually of cotton, silk, or wool. Its utilization iu the machine manufacture dates only from the

year ISoJ, and the mohair of couimerce is nearly all consumed by a comparatively few manufacturers.

CAJIEL'S HAIR AjN'D NOILS.

Camel's hair is coming to play an important part in the domestic wool manufacture. The total consumption

increased fi-om 1, .583,119 pounds in 1880 to 7,684,801 pounds iu 1890. It is only recently that camel's hair has been

utilized as a textile material for machine manufacture, and up to 1885 its employment was confined chiefly to

the mixture with various low stock for backing in beavers and other similar goods, and for press bagging. In

that year the Abbot worsted mills, at Graniteville, Massachusetts, began the use of camel's hair as the material

for worsted yarns for carpet warji, and they succeeded in making a product so strong and perfect that its

introduction followed as quickly as certain diflflculties in dyeing were overcome, and the increased use of the

material is confined to this product. It is difficult to sort the fine downy uudercoat peculiar to camel's hair from the

long coarse hair which overhes it, except by the combing process.

ALPACA.

Very little alpaca is now used in the United States, and no attempt has been made to secure a return of it.

The alpaca from which this fiber is obtained, is exclusively South American, and is found in the lofty ranges of the

Andes, where the llama and vicugna are the most common varieties. It is especially adapted to the use of the

cotton warp, and light-weight dress goods so made are among the handsomest fabrics. In the large variety of

plush and upholstery goods for which the industry has become noted in this country in very recent years these

fibers play an important part, which promises to increase rapidly.

WOOL IN COMBINATION W^TH OTHER FIBERS.

Wool is the one textile fiber which can be advantageously used in combination with all other fibers in the

manufacture of all classes of goods. It is so used to an extent which is constantly increasing in all countries, and

which adds greatly to the difficulty of a proper classification of textile establishments for census purposes. In the

dress goods manufacture particularly so large a proportion of the product is made upon cotton warps with a wool

or worsted filling that many establishments conduct separate departments for the manufacture of cotton yarn,

which is used in the products of their worsted mills. Heretofore the statistics of these cotton departments of

worsted mills have been counted as a part of the worsted industry. In the present census the returns of the cotton

branch of such mills have been separately secured and they are included iu the statistics of the cotton manufacture,

the value of the yarns made being transferred to the wool manufacture under the head of cotton yarns purchased

in the tables of materials used. The mills whose returns were thus divided between the wool and the cotton

manufacture were the Arlington and Pacific, at Lawrence, Massachusetts; the Lorraine Company, at Pawtucket,
Ehode Island ; the Hamilton Company, at Southbridge, Massachusetts ; the Xew Albany Woolen and Cotton
Company, at Xew Albany, Indiana; the Mississippi Mills, at Wesson, Mississippi, and all mills making simply
hosiery yarns for sale to knit goods manufacturers. In no other cases was it found possible to make this separation,

and all other mills using wool and cotton together have been counted as woolen mills, and properly, as wool is

always the predominating material used, in value if not in quantity.

While all textile mills may be classed according to the fiber used which predominates iu value, it is obvious

that this classification is ojien to objection, and that it becomes every year a grouping more difficult to make.
Wool is not mixed with eott(m to any extent in goods which are sold as cotton goods, it being a raw material

of so much greater value. On the other hand, wool is used in mixture with silk, in goods where the silk effect is

retained. The use of silk threads to give brilliancy and effect to patterns is increasing in the manufacture of fine

worsteds, as is shown by the employment of 241,306 pounds of silk yarn and 131,529 pounds of spun silk yarn,

together valued at 81,986,402. This is the first census to show the silk consumption of the wool manufacture.
Linen is used as a warp thread in certain lines of carpets, but no longer in any species of cloths, although the

fabric known as ''linsey-woolsey ", a wool weft woven upon a linen warp (or a cotton warp) was a staple product of

the household industry in the eighteenth century and earlier. The quantity of linen yarn used in the carpet

manufacture in 1890 was 10,123,816 pounds, valued at 81,621,293. Jute also appears to a limited extent in the
manufacture ol carpets, the total number of pounds' of jute yarn reported as consumed in the year 1890 being
23,795.144 pounds, valued at 81,709,461.

Some efforts have lately been made to utilize the fiber of the ramie plant, as a suitable mixture with wool, with
results that are pronounced favorable; but these efforts have not yet passed beyond the exnerimental staa-e.
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COTTON IN THE "WOOL JIANUPACTURE.

The quantity of cotton used in the wool raauufai'ture has increased rapidly. There passed through these mills

in 1890 75,428,865 pounds of cottou, valued at $8,568,149, in comparison with 48,000,857 pounds in 1880, valued at

$6,233,175. Of the (piautity consumed in 1890, however, 32,432,617 pounds were for use in the hosiery and knit

goods industry, chieily in merino or pure cotton stockings and underwear.

Moreover, it will appear from an examination of the summary of goods made, included under the head of "All

other products" that a very large percentage of the goods made in woolen mills are purely cotton products, and,

if a strict classification were possible, they would be included in the report on cotton manufacture. This is due to

the fact that many mills, in their machinery equipment, are both woolen and cotton mills, and are classified as

woolen mills because the preponderance of their machinery and the bulk of their products pertain to that industry.

In this respect, the wool manufacture differs from the other textile industries, a difference arising primarily out

of the fact that wool is a fiber that can be worked to advantage in combination with either or all of the other fibers,

and is so worked, to an increasing degree and to increasing public advantage, while cotton is never combined with

wool as the predominating fiber in imparting character to the fabric, outside of hosiery and knit goods, and silk

only to a comparatively limited degree. The mixed textile so called is chiefly one in which wool predominates or

appears to predominate. It is becatrse of this interchangeable use of the fibers that so many woolen mills are

equipped with cotton machinery.

It appears from the analysis that products valued in the neighborhood of $3,000,000 were all cotton goods,

sold as such, as, for instance, cotton yarns, cottonades, cotton jeans, cotton fire hose, cotton dusters, cotton piece

goods, ginghams, cotton shirting, and other similar goods which have only found their way into the products

of the wool manufacture from the impossibility of separating the cotton products of a woolen mill from its woolen

products, in a census return which must take cognizance of products iu connection with all the other items of the

schedule of inquiry.

Cotton is used in two forms in the wool manufacture : first, as the cotton warp, and second, in the making of a
merino yarn, so called, in which the cotton is mixed with the wool on the carding machine and passes into the

slubbing, out of which is spun a yarn for a cheap grade of goods. Undoubtedly the development of machinery

has greatly increased the manufacture and consumption of these classes of goods. The quantity made in the

census year is shown in Table 4 to have been 250,931,270 stjuare yards, valued at $87,692,047, figures which
indicate that it is a means of supplying a cheap grade of goods which possess many of the advantages of woolen

cloths, and are a great improvemenit over the all-cotton goods which were largely worn in the early days of the

machine manufacture.

Cotton warp woolen goods are as old as the machine manufacture of wool. The details of the wool manufacture

of 1820 show that the woolen mills of that day made an almost equal use of cotton and wool in the fabrication of the

cheaper grades of cloths, chiefly satinets and jeans. Its use in lighter goods for women's wear is of comparatively

modern origin, and, with the exception of hosiery and knit goods, it is in this branch of the industry that the

increased use ofcotton has chiefly come. The manufacture ofthis class of fabrics first began in France, about 1833.

The English adopted the manufacture at Bradford in 1834-1835, and have since surpassed all other countries in the

quality and quantity of these products. The late John L. Hayes, in the official report on wool fabrics at the

Philadelphia Exposition of 1876, writes that

No e\eiit of the century has doue more for femnle comfort and for the industry of wool than the introduction of the cottou warp.
Cotton, instead of heing the ri^al, became the most important auxiliai'y of wool, and has added vastly to its consumption. These fabrics

are practically the same as a woolen fabric, being so covered by wool that the presence of cotton can be observed only by the closest

inspection. Their cheapness and durability make their introduction an invaluable boon to women of moderate means.

In addition to the cotton used on cards and spindles in woolen mills, there were 83,624,868 pounds of cotton

yarns purchased by these mills for the manufacture of the fabrics above described, and for the hosiery and knit-

goods manufacture. Only a small proportion of these yarns were consumed in other branches of the industry.

The cost of these yarns was $17,985,376, which, added to the $8,508,149, the cost of raw cotton, makes $26,653,525,

the value of the cotton and cotton yarns consumed in the wool industry, as against a value of $98,540,484 for the

foreign and domestic wool consumed.

SHODDY AND OTHER SUBSTITUTES FOR WOOL.

In treating the raw material of the wool manufacture we come next to the substitutes, so called, which are

popularly grouped under the generic name of shoddy, but which are all of them, in the scientific sense, the wastes

of the original raw material.

For the first time in a census the shoddy manufacture has been investigated in connection with the wool
manufacture, to which it is so intimately related as to render it practically a part of the same Industry. In

presenting the statistics pains have been taken not to blend them, in order that there might be accurate

comparisons instituted between the returns for this and other census years. The census of 1860 was the first
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which took coguizauce of the shoddy manufacture as a distinct and important industry.

1870 presented the following statistics of the industry:

The censuses of 1860 and

GENERAL HEADS. 1860

Number of establishments

Employes

Capital

Wages
Materials

Products

1870

30
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III our own couutry these substitutes aie chiefly consumed in the manufacture of yarns for low-grade carpets

^nd knit goods, for horse blanlcets, and some of the ehetiper grades of bed blankets, and also in cheap grades

of satinets, cassimeres, and heavy overcoatings. The returns show that of the 61,r)()l,C19 pounds used in 1890

51,862,397 pounds were consumed in the woolen mills proper, and of the remainder nearly half, or 4,735,144

pounds, in the hosiery and knit goods mills. An analysis of the returns sliows that a very considerable proportion

of the .")1,S()2,31)7 pounds ascribed to the woolen mills was utilized in the manufacture of (carpet yarns, and
would therefore be credited to that branch of the industry, if the conditions of the investigation permitted tlie

subclassification. When due allowance is made for the increased use of these substitutes in carpets, it is found

that the increased use of them in goods designed for wearing apparel has been no greater than the increased

consumption of wool for the same purpose. The same remark applies to the increased consnm])tion of cow's hair

and other animal hairs which belong in the category of substitutes for wool.

Discussion of the question of the deterioration of the American wool manufacture, by reason of an increasing

use of these various substitutes for wool, including cotton, arose in connection with the preliminary jiublication

of these iigurcs. For the purpose of exactly ascertaining the facts the following analyses of the tables have been

prepared, showing the percentage of the several materials consumed in the years 1880 and 1890. From this table

the statistics of hosiery and knit goods have necessarily been excluded, inasmuch as a large ])roportion of the

products ot these mills is purely a cotton product and makes no pretense of being anything else. The increased

consumption of cotton in these goods can not therefore be legarded as an increase which displaces an equal amount

of wool. The table is as follows:

QUANTITIES AND PERCENTAGES OF St'Ol'RED WOOL OR ITS EQUIVALENTS, AND OF COTTON, SHODDY, ANIMAL
HAIR, AND OTHER SO-CALLED ADULTERANTS OF WOOL, USED IN THE MANUFACTURE IN 1890 AND 1880.

.MATERIALS.

Totnl .

Scoureil wool, inchldilljc camela bnir and mohair .

Cottou

Shoddy and animal hair not sjn^ciliod

1890
(Pounds.)
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to pull it apart. Wool extract is manufactured from rags into the composition of which cotton or linen has

entered, aud from which the vegetable fiber is removed by carbonization, and this is the least valuable variety

of these restored fibers. The value of all of them is largely dependent upon the skill -with which their subsequent

manufacture is conducted. Some varieties of shoddy have a value, both intrinsically and in the market, greater

than that of low grades of wool. The average value of the shoddy consumed in 1890, according to the census

returns, was 11.26 cents, as against an average value in 1880 of 15.42 cents. The reduction in the cost of shoddy

used has therefore been somewhat greater than in the cost of wool, which is not surprising in view of the fact that

the machinery for the manufacture of shoddy has been very greatly improved during the past ten years and the

kuowlclge of its proper use greatly advanced.

DYKSTUFFS AND CHE^IIOALS.

A very large item of expenditure in the wool manufacture is that for dyestuffs and chemicals used in the

preparation of materials and the finishing of goods. The census of 1880 showed a cost of $7,648,618 for dyestuffs

and chemicals, while that for 1890 shows a cost of $6,453,665 exclusive of oils and soap, which are now separately

reported but which were included under the general head in 1880. The corresponding total for 1890 is, therefore,

$9,146,917. Both oil and soap are important chenucal agencies in the manipulation of wool in the preparatory

stages of its manufacture. Of oil, 4,243,618 gallons were used, valued at $1,374,049. Much of this oil was

consumed for fuel and lubricating machinery, and no distinction is made of the more expensive oils used in the

preparatory processes of wool manix^ulation. Of the 39,290,827 pounds of soap used, value, $1,319,203, the greater

portion was employed in the cleansing of material and product.

The dyeing processes for woolen and worsted goods may take place in the clean stock, in the worsted top, in

the yarn, or in the piece, according to the characteristics of the fabric to be made. The fancy cassimere, the

high-grade carpets, dress goods, and special fabrics of other varieties of goods are made with yarns dyed in

conformity with the patterns to be woven; and in large establishments, particularly carpet mills, whose

assortment of patterns is extensive, large lines of colored yarns, often over a thousand shades, are kept in stock,

considerably increasing the cost of manufacture.

Wool is a better recipient of dyes than either cotton or silk, and in consequence the art of dyeing has greater

possibilities in this manufacture than in any other textile industry. These possibilities have been greatly developed

since the introduction of the coal-tar dyes, the increased and perfected use of which has been one of the striking-

advances of the past decade. The most obvious result has been the almost endless multiplication of shades of

coloring in all lines of fabrics, many of them of great delicacy, which has added a marvelous variety and

picturesqueness to the products of the wool manufacture. The ^Vmerican dyers are becoming very expert in

the use of the mineral dyes, and their work now compares very favorably, in the fineness and fastness of colors,

with that of their European competitors. The use of the vegetable dyes has greatly diminished during the

decade; but many of our best mills still adhere to tliem, particularly the indigo, for their best effects.

Woolen goods receive and hold colors j)rinted on them more readily than cotton goods, and the proportion

among the light fabrics which are printed is large. The figured delaines aud many of the figured worsted goods,

scarfs, some descriptions of shawls, felt and woolen druggets, and the tapestry carpets, carriage robes, and many
of the felt skirtings are printed. The process varies little from that employed in printing silk and cotton goods,

the patterns and colors being applied either by blocks or by cylinders.

EMPLOYES AND WAGES.

The details of labor em^jloyed and wages paid in the wool manufacture are presented with a fullness in this

census never before attempted, and are contained in Tables 11-14. These tables permit an accurate subdivision

of the relative earnings of all classes, in each branch of the industry, and without the misleading results which

follow from averages obtained by grouping all classes, owners and managers, clerks and operatives, skilled and

unskilled, pieceworkers and time workers, in any branch.

The average number of emj)loy^s in the industry during the census year was 219,132, of whom 3,103 were

officers and firm members employed in productive labor or in supervision. The total emi)loy^s were divided into

98,440 males above 16 years of age, 105,993 females above 15 years, and 14,693 children of both sexes. The number
of males employed increased 30.46 per cent, the number of females 58.64 per cent, and the number of children

decreased 23.81 per cent. The greater percentage of increase in the number of females employed shows the effect of

improved machinery upon the personnel of mill operatives. The tendency of these improvements is to lessen the

physical exertion required in running the machinery, and thus to increase the efficiency of female labor.
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The following table iiulieates the percentage of men, women, and children; emplbyed' hi. the wholfe iaidtistry at

the censuses of 1890 and 1880:

EMPLOYES.

Total .

Females .

Children.

Years.
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be ill accord with tlie facts, appear in the similar averages for western and southern states. Thus Georgia shows

average weekly earnings for males of $6.50; of females, $3.55; Indiana, males, $7.77; females, $4.34. These

illustrations might be multiplied indefinitely; and each student of the tables may pursue them through all classes,

in every branch, and for every state. These general deductions are established by the analysis:

(1) That the carpet manufacture pays the highest average wages to both men and women, followed closely by

the worsted manufacture.

(2) That the hosiery and knitting mills pay the lowest average wages of any branch, due to the larger number
of females employed.

(3) That wages in the wool manufaicture are highest in Pennsylvania.

(4) That of the New England states Maine pays the lowest average wages.

{)) That wages are considerably lower in the south than in the west, and lower in the west than in the

eastern and middle states.

These deductions are sustained by another analysis of the tables given below, in which appears the actual

average earnings in each of the great manufacturing states, and also in typical western and southern states, of

men, women, and children separated from officers and clerks, and also from pieceworkers. It would seem that

these analyses present the fairest indication of the actual earnings of the mass of the operatives for the several

sections. It must be borne in mind that these are average annual earnings as contrasted with average weekly

wages, and represent what was actually paid out in wages for the time employed.

SUMMARY OF AVERAGE ANNt'AL EARNINGS OF OPERATIVES IN THE PRINCIPAL MANUFACTURING STATES.

(^TOT INCLUDING OFFICERS, FIRM MEMBERS, CLERKS, OR PIECEWORKERS.)

Maine

:

Males
I^emales —
Childi-en

New H:impfiliir»^

Males
Females —
Children'

Connecticut:
Males
Females —
"Children'

Massachusetts:
Males
Females —
Gliiliicen

Rhode -Ltland:
Males-.
Eemales . . -

Chililren

Vermont:.
Males
FemalteS'—
Children

New York:'
Males
Eemales-
Children

New Jersey

:

Males -.

Eemales —
Children

Average
number of

!

employ6s.

3,024
1,661

,836
,303
2i;5

Total wages.

6, 330
3,676

52(i

20, 479
14, 186
1,689

8, 71)2

6,630
1,742

1,146
867
41

12. 235
11. 512
1,952

3. 098
2,781

290

Average an-

nual earnings
per employ6.

~r
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AVEK.U^K ANNUAL EARNINGS, ALL t:LASSES OF EMPLOYRs.

(NOT INOLDDlNIi OKFICKKS, KrUil MEMBER.S, AND CLERKS.)

WOOLEN MILLS. FELT jriLL.S.

Total

.

AvtM'ngv
iinnibor nt Tutai \v;i^rti.

einiiliiyi'-.s.

Males

Fenial-'s .

Childri'ii

,

7!l, 1151

-14, 48.T

30, -^411

4, 026

$28, 478, 931

19, S60, 046

8, 4IIII, liH.S

708, 697

Averaiio an-

nual oarniii^'s

ptH-eniplnyu. 1

fll.'iK, 90

KttlPLOYKS.

Total

.

4:ir>. 42

277, 80

153. 18

Average
nnnibcr ol" ' Total wa;:;i'a.

employi^M. '

ilalea

Females .

Children.

2, 206

1,.594

.">10

162

.1(1, 041, 296

Average an-
nual earnings
jmr employe.

$459. 53

878, 282

135, 703

27,311

550. 99

260. OS

AVOKSTKl) .MILLS.

Total



44 MANUFACTURING INDUSTRIES.

rEKCE>TAUK OF LABOR ('OS!T TO TOTAL COST OF MA>tTFACTUKK.

The relation of labor cost to the total cost of mauufacture can not be determined from these tables. Such

a percentage is apparently secured by the simple process of adding all the items of cost and ascertaining the

percentage of the total -which was paid out for labor. The percentage thus obtained for this industry is 25.64;

but it is not a true percentage as appears from the fact that the sum paid out for partlj- manufactured products,

such as yarns, is a sum increased by the amount of the labor cost of manutacturing those yarns; and this labor

cost has been counted but once, in tlie labor column, while the value of the materials has been counted twice,

once as wool or cotton iu the raw state and once as yarns. In other words, the methods of census compilations

are such as to render it impossible to obtain from the figures a true percentage of labor cost as compared with the

whole cost of manufacture. Such a percentage of labor cost, if ascertainable, would ha\e little significance, for the

reason that it is an exceedingly variable element and tiuctuates in every variety of goods manufactured according

to the value of the stock employed or the fineness and finish of the goods manufactured. A cheap satinet, made of

low-priced stock, will for that reason show a comparatixely high percentage of labor cost, while a fine worsted

cloth, manufactured from costly wool, may show a percentage of labor cost no greater than that of the satinet,

although the actual labor cost to manufacture a yard of the latter is double or treble the labor cost in a yard of

satinet.

THE PKODrCTS OF WOOL .MANUFAOTUKE.

The wool manufactuie differs from every other textile industry in the almost endless variety of its specific

products aud their ever changing characteristics. It is broadly "divided into six grand groups or classes, some of

which have lictle in common with others beyond the fact that they utilize the same raw material. These six grand

groups or classes are: (1) the woolen manufacture proper, (2) the worsted manufacture proper, (3) carpets, (4)

felt manufactures, (5) wool hats, and (6) hosiery and knit goods. A seventh class might be added to include the

shoddy manufacture, the statistics of which are here given. Fach of these grand divisions is subdivided into a

great variety of products, which again have little kinship with each other.

Still again, there is another class of products manufactured from wool, commonly called "'sumll wares" in the

trade, and for Avhich there is no e([uivalent term in any language, the French word "passementerie " being much
too limited in its significance to cover the case. The felting property of wool renders it useful in a thousand

different forms which have no relationship whatever to clothing, such as materials for sheathing roofs aud vessels,

nonconducting envelopes for steam boilers and pipes, gun wads, polishing wheels, hammers for piano keys, and the

like. "Wool is mamifactured in combination with all other fibers, with asbestos and India rubber, and is also

utilized in the manufacture of an endless variety of braids, gimps, gorings, and similar appurtenances, which it is

impossible to separately classify.

These characteristics of the industry render the grouping of its products extremely difficult for purposes of

census classification. The trade names by which certain fabrics are known at one census period may stand for

goods essentially different at another. For this reason these trade classifications or designations have been

dropped, except as to the well-defined groups of staple goods, and a new one has been adopted, based primarily

upon the composition of fabrics. This new classification furnishes a cleaier conception of the natiire of the industry

and its products. It also supplies a more accurate basis of comparison for future census inquiries.

Only a general comparison of the products of the wool manufacture in 1S80 aud 1890 can be made. This was
inevitable, even had the classification of 1880 been adhered to, so great have been the changes in tlie nature of

fabrics in the interval.

Direct comparison is impossible for another reason. The products of the mills were rei)orted at the census

of 18S0 in running yards; they varied in width from one-half to one and one-half yards and over, according

to the nature and use of the fabric. An aggregate based upon such a variable unit of width would have been

meanhigless, and hence none was attempted at the census of 1880. The retnrns of piece goods for the present

census were all reduced to square yards, and are so reported in the tables. Thus a definite knowledge of the

quantity of product is secured, aud an accurate basis for comparisons at future censuses obtained.

Each of the six classes of manufacture was separately reported in ISSO, aud is now again sei)arately reported;

so that the relative growth of each, as measured by value of products, is indicated by the tables.
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CLASSIFICATION OP PRODUCTS.

lu each class the use of other raw materials than wool is common to the manufacture iu all countries. This is

particularly true of woolen and worsted goods, the two groups iu which are included nearly all the fabrics which

enter into the clothing of the people. In these two groups the basis of primary classilication adopted was as follows

:

(1) All wool fabrics.

(2) Fabrics of cotton warp with wool filling.

(3) Fabrics composed either in waip or filling, or both, of wool, cotton, or shoddy combined, commonly known
as union or merino goods.

This classification of products is as essential ti> a full understanding of the industry iu these branche.s as the

division into woolen goods made of carded materials, and worsted goods made of materials that have passed

through the combiug machine. The subdivision of the product into the different varieties of fabrics for men's and
women's wear is further indicated in the tables with as close a classification as possible.

Analysis of the tables now submitted shows a total of 381,004,461 square yards of goods turned out by the

woolen and worsted mills whose operations are covered by this report, subdivided as follows

:

PRODUCTS. Square yards. A^alue.

381, 004, 461 $109, 409, 239

AU-woolgooda ! 130.115,152 ; 81,742,586

Cotton-wai^p goods 194,566.427 : 63,361,687

ITlliongoods
]

56,322,882 ; 24,304,966
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A complete summary of all products, accordiug to a classification coiitaiued in the schedule of inquiry

based on commercial use, is presented in the following table

:

Woolen, worstetl, union, and cotton warp cloths, coatings,

cassimeresi, etc., for men's wear square yards.

.

"Woolen, worsted, union, and cotton warp overcoatings,

cloaliings, etc.,formen'3andwomen's"wear.square yards

"\roulen, worsted, union, and cotton warp dress goods,

sackings, tricots, ladies' cloth aud broadcloth, alpacas,

mohairs, etc., for women's wear square yards..

All-wool, union, and cotton warp flannels do

Satinets do

Linings, Italian cloths, and lastings do- . .

.

Jeans, kerseys, and linseys do

Jersey cloth do

Buntings - ; do

Carriage cloths do

Total piece goods do

Woven shawls of wool or worsted do

All-wool, union, and cotton warp blankets do

All-wool, union, and cotton warp horse blankets do. - -

.

Carriage robes do

Total . , do.

Woolen, worsted, and union upholstery goods -square yards

.

Braids and picture cords running yards .

.

Ingrain carpets, 2 and :J ply, and ingrain art car-

pets square yards - -

Tapestry and body brussels, tapestry velvet, Wilton,

Axminstt'r, and Moquette carpets running yards-

.

All other carpets square yards

Bugs of all kinds number.

Total value of carpets and rugs

Felts square yards..

Wool bats dozens

-

All wool and union or merino yarns I'O^^^fls -

Worsted yams do- - -

Cotton yam — -- do. -

.

Wool rolls, noils, waste, and all other partly

manufactured products do. - -

Total yams and partly manufactured products - - -

Woolen, merino. :iud cotton half hose dozens.

Woolen, merino, and cotton hose do. -

.

Merino, all-wool, and cottOTi shirts and diawers do. .

.

Leggings and gaiters do. --

Gloves and mittens do. ..

Hoods, scarfs, nubias, etc do. - -

Cardigan jackets, etc do . .

.

Knit sbawls do...

Fancy knit goods, wristers, etc do. -

.

Boot and shoe linings yards

-

Total

Quantities. Value

lOi, 938,311

14, 883, 893

126, 692, 829

61, 195, 501

18, 630, 656

4, 585, 080

17, 126, 217

3, 072, 533

566, 880

1, 282, 921

352, 974, 821

4, 758, 652

20, 793, 644

5, 507, 074

775, 963

31,835,333

4,131,288

133, 859, 751

36, 536, 565

1,621,330

1,563,803

6, 950, 001

1. 046, 481

42,215,173

29, 376, 182

3, 602, 936

12,850,039

$83, 523, 714

13, 082, 801

32, 149, 923

18, 582, 549

4, 296, 082

1, 255, 520

4, 738, 034

2, 171, 328

135, 983

020, 791

160,562,725

2, 098, 523

7, 153, 900

1,721,516

640, 904

11, 020, 843

3, 634, 133

15, 924, 452

27, 125, 980

784, 204

2, 629, 781

46
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lu the wool uuuiufiiftiiie tlic chief item of duplication is the purchased yarns, and care has been taken to keep

this item so separated from others that the Tiet valiie of the wool manufactures of the country can be readily

ascertained. Thus the value of woolen and worsted yarns x)urcha8ed in 1890 was 1^34,631,025, and of this sum
(after subtracting the duty paid value of foreign yarns imported, $3,114,930), $31,510,095, is duplicated in

the column of gross value of product, and must be deducted from that total value, leaving the net value at

$.'500,252,429. The increase in the net value of products is 21.17 per cent as compared with an increase of

20.39 per cent in gross value.

Inasmuch as the statistics of the shoddy manufacture are not iuchided in the gross value of the products of

wool mills, the total gross products of the wool manufacture should be increased by the sum of $1,975,781 (from

which is to be deducted the value of woolen yarn purchased, $4,000), the value of the completed fabrics manufactured

in the shoddy mills, making the total gross value of woolen ijroducts $339,740,305, and tlie total net value

$308,224,210.

Previous censuses of the wool inanufacture have failed to call attention to this duplication of products and
the distinction between gross and net value of products. The same duplication occurred in all of them, and the

necessity thus exists for making all the comparisons of this report on the basis of the gross value.

Prior to the census of 1870 no account was taken of yarns purchased. In the census of that year purchased

yarns were reported by quantities only, values being omitted. Net valires are thus only obtainable for the

censuses of 1880 and 1890. In the former year 24,078,253 pounds of woolen and worsted yarns were purchased,

having a value of $15,709,016, which amount, less the value of yarns imported in 1880 (635,755 pounds, valued at

$1,262,489), subtracted from the gross value of products reported, $267,252,913, leaves a net value of $252,746,386

tor the products of the manufacture in 1880.

The total quantities of yarns purchased in 1890, 1880, and 1870, including yarns made in other textile mills,

and therefore not duplicated in the gross values of this report, are shown in the following tables, the second of which
gives the comparative am(»unt of these purchased yarns used in each branch of the industry at each period:

VAKNS PURCHASED—C OilPAEATIVE SUMMARY.

Tears.
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Auotlier diffenentiatiau in «tlie industry is in the separate establishments for dyeing and finishing woolen

goods. The added value imparted to product by the finishing processes of these separate establishments must be

added to the figures above given to obtain a true net value. From the report on Dyeing and Finishing Textiles

is obtained th.e following summary of these added values in wool, yarns^ woolen and worsted goods, and mixed

textiles

:

DYEING AND FINISHING.

MATERIALS.

lEotaL-

WoolcD yarns, dyed (pounds) \

Worsted yarns, dyed, (pounds)

~V7ool. .stock, dyed (pounds)

Wool and worsted piece goods dyed (square yards) .

.Mixed textile piece goods dyed (square yards)

Quanlity.

17,999,651

9,342,157

1, 160, 066

20, 779, 034

60, 716, 250

Added value.

$4. 017, 36b

751, 801

493, 974

46, 828

652, 998

2, 069, 765

THE EEDTJCTION IN MAKKET VALUES.

No exact nwthod exists whereby the relative quantities of gopds repi;esented by the total values of products

reported in 1B80 and 1890 can be ascertained. The constant variations which occur in the characteristics of fabrics,

and the corresponding variations in the quality and value of the raw materials utilized for their manufacture,

destroy any general standards of comparison. Careful investigation of price lists covering the whole period

between 1880 and 1890 determines (that the fall in the value of manufactured products during that period has

borne the natural Tclation to the fall in the value of the raw materials of which they are composed. The following

table gives the average cost per scoured pound of foreign and domestic wool utilized in the wool manufacture and
in each of its branches, as shown in the censuses of 1890 and 1880, and also the percentage of decrease:

AVERAGE COST OF .SOOUIRED WOOL iCONSUMED IN THE WOOL MANUFACTURE, AND IN EACH CLASS, 1890 AND 1880.

..MILLS.
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average prices as between 1880 and 1890 correspond closelywith the general decline in the value of wool in the ten

years, as indicated in current market quotations.

An average decline in the cost of scoured wool of 19 per cent may be assumed to mean a somewhat smaller decline

in the cost of the manufactured goods. The materials constitute about one-half the cost of the manufactured goods

on the average. There has been an increase in the rates of wages in this industry during the decade, but not

corresponding with the fall in the cost of raw materials. On the other hand, there has been a cheapening of the

cost of manufacturing through the greater efQciency of improved machinery, but not sufficient to offset these

increased wages. The balancing of these shifting elements in cost results in the conclusion that the reduced cost

of production in the decade is from 8 to 10 per cent, which reduced cost represents the reduction in values. Any
temporary advantage which comes to manufacturers from a fall in the cost of raw materials must almost

immediately be yielded in their own prices, so close has become competition in all lines of standard goods.

Beckoning the fall in the \'alue of goods as 8 per cent in the decade, the value of the products of 1890 would have

been $367,139,700, on the basis of values which obtained in 1880.

NOMENCLATURE.

The fundamental terms by which the distinct fabrics of the wool manufacture are designated are simple and
well defined as to their meaning, are of universal application, and are used throughout this report in their commonly
accepted significance.

Otherforms of nomenclature have been for the most part discarded, as tending to confuse. Theyare innumerable

in number, and are the result of the ingenuity of manufacturers who, having devised some new style or design

of fabric, seek to distinguish it in the market by affixing a novel and distinguishing name. Hundreds of

such names have thus been introduced into the speech of the manufacturer, most of which disappear with the

fabric to which they are applied. Other names, used to describe some radical departure from ordinary fabrics,

remain and become fixtures in the nomenclature of the trade, but often with an ultimate significance different

from that originally attaching to them. These names rarely have any etymological signification and are constantly

reappearing in different connections.

The fundamental distinctions between different fabrics are due primarily to the method of spinning the yarns,

whether woolen or worsted, and secondarily, to the weaves employed in fabrication. The primary difference in

classification is subsequently explained. The classification by weave applies to the system of harnesses by which
the loom is equipped for different tissues. There are four fundamental weaves, from which all other simple fabric

are variations

:

(1) The plain weave, which is the simplest fabric, in which but two harnesses are emi)loyed, forming a simple
interlacement of the threads of the warp and weft. This is the weave of broadcloth, cotton shirtings and sheetings,

and mousselines de laine. (2) The twilled weave, produced by three or more harnesses. (3) The satin weave
produced by five or more harnesses, the effect of which is to bring the threads of either the warp or the weft
prominently to the face. (4) The gauze or leno weave. Different effects are produced from, derivatives and
combinations of these fundamental tissues. Thus, in the most simple, that of cloth or plain weave, varied effects

are i^roduced by the greater or less torsion of the threads, and the direction in which they are twisted; by variations

in the size of the warp or weft compared with each other ; by making the weft pass alternately over two threads
and one thread of the warp, making a " rep " or corded tissue, etc. Still other variations are made by the use of

different materials in the warp or weft by making them of pure wool and of a single color, or mixed with silk, mohair,
etc. The four fundamental interlacements, which form the base of the most complicated tissues, are further varied
by combinations of crossings of the threads which occur at variable places at each course of the thread across the
web, forming figured, brocade, or damasked effects, which are produced by the jacquard loom. Another variation

is made by having two warps, one to form the ground of the tissue and the other made to pass over wires to form
a loop, making velvet or pile fabrics.

CLASS I—WOOLEN GOODS.

The primary group of wool manufactures, that which was first to take root in the United States, and is most
intimately associated with the domestic economy of the people, is that which is called woolen goods proper, and
which includes all carded wool woven fabrics, from the homespun cloth to the broadcloth, the fancy cassimere, the

flannel, the blanket, etc.

5079. 4
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The status of this branch of the manufacture at each census period since 1840 is shown in the following table

:

STATISTICS OF WOOLEN MILLS: 1840-1890.

' Number of
TEARS. establish-

raeiits.
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which is substautially the same to-day as whea first made iu the French convents four centuries ago, and which for

that reason is regarded as the typical product of the industry, can be manufactured in the United States with as

high degree of perfection as anywliere else, the economic conditions being equal, {a)

The diminution of the American broadcloth manufacture has been commonly traced to the tariff of 1846, which

imposed a duty upon the fine imported Saxony wools out of which the fine grades were made, equal to the duty

on the goods themselves. The decline dates from that period ; but it has been greatly influenced or accelerated

by other causes; the constantly diminishing domestic supply of superfine wools, the Saxon wool culture, for

which there was such a craze for the fifteen years following the tariff of 1824, having long since disappeared; and

the change in the popular taste, which has practically destroyed the market for broadcloths. With the introduction

of fancy goods the demand for broadcloths ceased, except for special purposes. A similar although n9t equal

diminution has occurred in the fine-cloth manufacture of other countries.

SATINETS.

Prom the broadcloth, which represents one extreme of wool manufacture, we turn to the satinet, which is

typical of the other extreme, and equally a product of the earliest American woolen mills. The total quantity

of satinets produced in 1890 was 18,630,656 square yards (usually three-fourths of a yard in width), valued at

$4,296,082, or an average ^alue per square yard of 23.06 cents, or 17.29 cents per running yard. This was an

increase from 16,629,116 running yards in 1880 (value not then given) to 24,840,875 running yards in 1890. The
values here indicated are evidence enough that there is an abundance of cheap clothing in the United States. In

the earlier imrt of the century the cheapest cloths having anj' claim to be called woolen cloths could not be
made in factories for three times this cost. As a consequence the people were at that time more largely clothed

in all-cotton garments than is the case to-day. But the satinet of those early days was an entirely different fabric

from the present satinet, the relative cheapness having been brought about by changes in processes, and by the

knowledge of how to use cheaper materials to advantage. The early satinet was a cloth made on a cotton warp
with a filling spmi from the ordinary grades of domestic fleeces, the waste of which was practically lost. It is

that waste, combined with other renovated wastes, cotton, etc., which now constitutes the filling of the satinet.

The original satinet was a plain cloth, made of dyed yarns. The present satinet is a printed fabric, in whicJi, by
the use of fast colors, an effect is obtained similar to that of the fancy cas«imere. These goods will not retain the

appearance nor endure the wear of all-wool goods. But in proportion to their cost they answer their purpose quite

as well. Although the figures given indicate a marked increase in production, this class of goods has suffered

severely of late from the competition of the cheaiser grades of fancy cassimeres, and more particularly from the

transient popularity of cheviot goods, so called, which are rough, openly woven woolen goods, made in black or mixed

colors from coarse wool. The relative quantity of satinets manufactured is to-day much smaller than before tha

war.
JBAHS.

Another group of goods belonging to this category is jeans, which differs from the satinet chiefly in that it is a-

plain fabric with a twilled weave. The quantity produced was 17,126,217 square yards, having a value of

$4,738,034, which shows a somewhat higher average of value than the satinets. These goods are largely made in

the west, wliere there ate a number of mills which devote their entire machinery to turning out supplies of these

goods to meet the western and southern demand for a cheap, substantial, every-day fabric.

FANCY CASSIMERES.

The predominating group of the woolen manufacture is next in order of consideration, and is the largest in

the quantity and value of its products, although one of recent development. These cloths in all their varieties are

commonly grouped under the name of fancy cassimeres. Their manufacture dates from the year 1836, and they

have worked a practical revolution in the industry^as previously conducted. In 1834, a certain M. Bonjfean, a wool

manufacturer of Sedan, Prance, devised a modification of the plain cloths hitherto universally.made, by uniting

upon the same stuff different tints or patterns of tissue, by the use of the jacquard loom. The goods were

susceptible of as many varieties of pattern or style as the fancy might dictate, and at once became immensely

popular, not onlym Prance, but in all manufacturing nations. The beginning of their manufacture in this country

is traced to Mr. Samuel Lawrence, then the agent of the Middlesex mills, at Lowell, Massachusetts, and Mr. George

Crompton, the inventor of the Crompton loom. Mr. Lawrence had seen specimens of the goods, and he applied to
1 . ^

,

a Thaddeua Clapp, of Pittsfielcl, Massachusetts, wrote in 1877 as follows; " The first broadcloth made in this country was by Scholfleld in 1804. The cloth was

a gray mixed, and when finished was shown to the different merchants and offered for sale, but could find no purchasers in the village. A few weeks subsequently

Josiah Bissell, a leading merchant in town, made a voyage to New York for the purpose of buying goods, and brought home two pieces of Scholfield's cloths, which were-

purcliasfd for the foreign article. Scholfleld was sent for to test the quality, and soon exhibited to the merchant bis private marks on the same cloth which he had

before r^ected. In 1808 Scholfleld manufactured thirteen yards o'f black broadcloth, which were presented to James Madison, from which his inaugural suit was

made. Five merino sheep were introduced about this time in this town, and, Scholfleld was able to select ejiough to make this single piece, and President MadisoQ,

was the first President who was inaugurated in American broadcloth."
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Mr. Orompton to test the feasibility of constructing a loom for their manufacture, on a pattern already successfully

applied iu cotton fabrics. In 1840 Mr. Orompton succeeded in adapting his cotton loom to the manufacture of

fancy woolens, and it was put in operation in the Middlesex mills. Up to this time no fancy woolens of any

•description had been woven in the CTnited States, and here were made the first fancy cassimeres woven by power

anywhere in the world. For many years afterward the hand loom continued to be solely employed for these

goods in France and all foreign countries ; and their manufacture, by power, progressed more rapidly here than

anywhere else, although the industrial conditions at that time existing made the development exceedingly slow,

as is shown by the fact that the w^role amount received under the license to manufacture the loom given by Mr.

Orompton to Phelps & Bickford, of Worcester, Massachusetts, was only $14,000 during the fourteen year term of

the patent on his loom.

The n'ew cloths were adapted to the change which had begun in our domestic wool supply. They required

soundness, length, and strength of fiber, rather than the softness and fineness which had been formerly striven

for in our fleeces. In the production of this class of goods many American mills gradually secured a degree of

excellence which gave them a reputation beyond the limits of our own country, and at the Philadelphia

Exposition of 1876 samples of domestic goods were exhibited which were favorably compared with the products of

Sedan and Elbeuf in France, which centers have earned the reputation of surpassing the rest of the world in

Jiovelty of design and perfection of execution.

FLANNELS.

Important among the products of this branch of the industry, and one of the earliest and most stable, is the

•flannel of every variety. The flannel manufacture reached considerable dimensions under the household system

«of industry ; and under factory methods no other fabric has been made in such quantities or used for so many
jpurposes. It has attained an enormous development in the United States, not equaled in any other country, and
ifor a period of more than forty years it has been enabled, except in some exceptional fancy varieties, to exclude the

Ibreign article from the home market, an achievement equaled only in the manufacture of blankets and of

bunting, and perhaps carpets. The ijrimary cause of the successes of the flannel manufacture in the United
States was assigned by John L. Hayes to " the peculiar adaptation of the American wools for this fabric"- This

adaptation consists in their spinning qualities, their soundness and elasticity, and their medium fineness, producing

the requisite softness, without too much felting quality to cause an undue shrinking of the goods.

To this it may be added that flannel being the first stage in the manufacture of plain cloth, and from its

simple character requiring a comparatively small labor expenditure, it has naturally received a great degree of

attention from American manufacturers on account of the steady domestic demand for the goods. Its uses are

multiform and continue to increase. The rigor of our climate created an enormous demand for flannels for

underwear, a demand which has of late years been met by knitted xinderwear goods. As the latter have
gradually superseded flannel for undergarments other uses for flannels have increased, and to-day they are in

great demand for children's garments, fatigue uniforms for soldiers and pohcemen, and summer wear of every

description.

It is a matter of record that as early as 1821 flannels were made in the state of New York by the predecessor

of the present Stott mills that were pronounced' equal to the best Welsh flannels. Another record is that the

Groveland mill, in Massachusetts, founded in 1804 by Ezekiel Hale, made 30,000 pieces of flannel in 1823; and, in

1827, three mills in the neighborhood of "Newburyport, Massachusetts, manufactured goods of this description

valued at $700,000.

Of late years the American manufacture of carded wool dress goods, which are simply fancy flannels, has grown
to be a distinct and creditable branch of the manufacture, and in beauty, delicacy, variety, and fastness of coloring

the industry has attained a degree of perfection nowhere excelled.

The American flannel manufacturers have secured and retained the control of their home market by studying

to adapt their products to the peculiar wants of our own people. In this way they have given them certain

characteristics which foreign flannels do not possess. In 1835 the "Domett flannel", an original fabric, composed
of a cotton warp with a filling of wool, came into use as a substitute for the linsey-woolsey stuffs, originally of

household manufacture, and worn by working women for under petticoats. It shrinks but little in washing, and
has persistently held its own in the interval as a characteristic domestic product. The red flannels have still a
large consumption among working people, especially frontiersmen and lumbermen. About 1859 first appeared the
blue flannel coating, wool-dyed, and having a three-leaved twill. This fabric, which is sheared and finished like

cloth, but which nevertheless retains the lightness and pliability of the flannel cloth, is also distinctively American
in origin and character.

Opera flannels, a name applied abroad to a light flannel more highly gigged and finished than the ordinary
flannel, which is piece-dyed uniformly in fancy colors and hot pressed, were first introduced in this country by
the Bay State mills, and their manufacture was continued at Ware, Massachusetts, by the late George H. Gilbert
about 1858, in which year he made and sold 4,000 pieces. In 1871 the same establishment made and sold 120,000
pieces of these goods, equivalent to 2,000,000. yards, and the foreign importations had by this time entirely ceased.
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Still higher grades of all-wool gauze and silk-warped flannels are successfully made in this country. Flannels

were exhibited at the Philadelphia Exposition having 130 picks to the inch, in which the filling yarns were spun

to a length of 46,500 yards to the pound and the warps to a length of 34,500 yards.

Another variety of flannel for which the domestic manufacture is distinguished is known as the French plaid,

largely used,for shirts and children's garments. The present fashion has immensely stimulated the production of

these goods, which are made in every variety of pattern and in every form of mixture with cotton and silk.

Of the prodviction of the census year, 61,195,501 square yards, of the value of $18,582,549, are classified

as flannels proper, and 52,785,570 square yards, value $15,821,087, as woolen dress goods, which are the fancy

flannels above alluded to. We have from the two items combined an aggregate quantity of 113,981,071 square

yards, which is almost equal to the quantity of cloths manufactured in woolen mills. The product of woolen

dress goods above indicated may be contrasted with the 73,907,259 square yards of worsted dress goods made in

the census year to determine the relative popularity of the two varieties of fabrics for women's wear.

BLANKETS.

The next group of woolen fabrics in importance is composed of blankets, which have been classified as house

blankets, of which 20,793,644 square yards were manufactured, valued at $7,153,900, and horse blankets, of which

5,507,074 square yards were manufactured, valued at $1,721,516.

By the census of 1880 blankets were reported by pairs to the number of 4,000,000, including horse blankets,

of value of $6,840,000, and varying in value from 60 cents to $6 per blanket, the average value per blanket being

$1.71. (a) The increase in the blanket manufacture is greater than would appear from the difference in the value of

the product on account of the excessive fall in values witnessed in this branch of the industry.

The blanket manufacture of the United States will not suffer by comparison with that of any other country,

and it has long completely supplied the domestic market. The energies of the manufacturers are largely directed,

toward the production of the coarse and medium qualities for which there is steady demand. The competition

has been so close and the product so even with the demand, if not in excess of it, that there have been many years-

since the close of the civil war in which the prodiict has found a market without profit to the manufacturer, The-

stimulation of war prices, the large requirements of the government for the army and navy, and the exclusive

possession of the home market had tempted an undue proportion of the smaller mills of the country into the-

blanket manufacture. They largely continued in it after the war closed, until in 1878 the glut of production became
so great that the larger manufacturers found it necessary to relieve the market by an auction sale in IsTew

York. At this, the largest sale of woolen fabrics which had occurred in this country, 6,000 cases of blankets,

averaging 50 pairs to a case, were sold for $717,940, at an estimated loss of $100,000 on the first cost of the goods.

From the first the blanket industry has been subject to vicissitudes, liepeated efforts to establish it successfully

in the earlier history of the industry were costly failures. After the tariff of 1842 went into effect the manufacture-

developed very rapidly until the tariff of 1846, which placed a duty of 30 per cent upon imported wools, while
reducing the duty on fianuels and blankets to 20 and 25 per cent. After 1857 the blanket manufacture again

advanced so rapidly that by 1861 nearly the entire consumption .of the country was of domestic production, as it-

lias since continued to be.

Certain high grades of blankets, which originated with the Mission mills of California in 1858, have attained

a world wide celebrity for weight, thickness, softness, and perfection of face. Advances have been made in the

blanket manufacture in the last ten years in the lighter weights of finer finish. Jacquard borders of two and three

colors are now a feature that adds greatly to the appearance of the goods. Many famous mills have been identified

with the blanket manufacture of the United States, including older mills which long since disappeared.

SHAWLS.

The manufacture of woolen shawls was at one time an important branch of the industry, but changes in fashion

have greatly reduced the output of these goods. There were 4,458,483 square yards of woolen shawls manufactm-ed
in 1890, valned at $1,955,214. These shawls were of a great variety of sizes and of qualities, and the statistics-

indicate nothing as to their average value beyond the fact that the bulk of the product was in cheap grades.

JSTeither is it possible to make any comparison with the shawl production of 1880; for shawls were then returned,

not in square yards, but in number, viz, 1,242,979, and no value was given. It is probable that the production did
not greatly vary at the two periods.

The manufacture of all-wool plaid shawls, formerly known in this country as the " Bay State shawl", from the
mill which introduced it, first assumed importance about the year 1848. Similar shawls had been made many years

earlier, notably at the Watervliet mills. West Troy, New York, but upon hand looms, and the product was limited.

From 1850 to the close of the civil war a number of larger mills were employed upon these goods, some of them
exclusively. Prominent among these mills were the Peacedale, Watervliet, Waterloo, Middlesex, and Washington,
formerly the Bay State.
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The early application of the cassimere twill to this fabric, the facility with which the design is made and

varied through the alternate concurrence of the warp and filling, and the ready adaptation of the medium American

wools to this product, caused the domestic manufacture of woolen shawls to reach proportions, in the day of its

prime, of which no adequate picture is presented by the statistics either of 1880 or 1890. The decline of this

branch of the industry was hastened, not only by the popular preference for cloakings as an outside covering,

but also by the introduction of the process of dyeing worsted yarns with fast colors, which led to the substitution

of worsted shawls, of which there were made 300,169 square yards in 1890.

No serious attempts have been made in this country to produce the highest qualities of shawls. It is not

possible, under present conditions, for machine made shawls to compete with the hand productions of the East.

CLASS II—WOESTED GOODS.

A striking feature of these statistics is the development of the worsted manufacture. It may be described in

general terms as a treatment of wool after the methods of the cotton manufacture. The worsted manufacture is

more complicated and expensive than the woolen manufacture, requiring more machinery of a most costly character

and more skill and care in manipulation. The woolen yarn carded and spun on the mule, with few intermediate

manipulations, is composed of a loose thread of tangled fibers, interlocking and criss-crossing irregularly, and lacking

in tensile strength. The worsted yarn is composed of fibers of wool running parallel with each other, closely twisted

into a strand which is smooth, hard, and comparatively strong. This difference between the two yarns is effected

by the introduction of the combing machine and gill box, and doubling spindle mechanisms. The function of the

combing machine is to lay the fibers of the wool parallel with each other, eliminating the short fibers or noils,

all of which are retained in the woolen yarn. The whole i)rocess is thus fundamentally different from that of making

woolen yarn. Vickerman describes worsted spinning as a series of processes continuously following each other,

while woolen spinning is a compound process intermittently carried on. The worsted yarn is perfected by drafting

on a series of spindles, and may be spun to a fineness of 33,600 yards, 44,800 yards, and 56,000 yards to the pound,

although worsted yarns of such high numbers are rarely made in the United States.

Woven from yarns so fundamentally different, the woolen and worsted fabrics require treatment equally

different in the finish, and tliey are easily distinguished from each other. The one is woven loose and open and is

thoroughly fulled. The absence of felting from the worsted constitutes the final difference between a worsted and

a woolen cloth. In the former the surface is hard and the characteristics of the weave are distinctly visible.

The worsted manufacture is of very ancient origin in England and France, but it was wholly unknown in the mills

of this country until about the middle of the present century. That our wool manufacture should have been so long

confined to the woolen form is one of many evidences of the primitive character of the manufacture here as compared
with Europe. Very early in the century worsteds had become popular in Europe, and before our first worsted
mill was constructed the manufacture nearly equaled that of woolens both in England and France.

The first attemj)t at the manufacture of worsted in the United States was at a mill in Ballardvale, Massachusetts,

in 1843. The manufacture of delaines was here undertaken by John Marland, employing about thirty looms. The
experiment extended to delaines for priutiug, in which the block process was used, and also to goods dyed in the

piece. All the wool was combed by hand. The enterprise was not regarded as successful, largely, perhaps,
because of the limited means of its projectors.

The Amoskeag mills, at Manchester, ISTew Hampshire, was the second establishment to attempt this manufacture,
and it persevered for about seven years. In 1845 the Manchester mills, in New Hampshire, built a large mill for

the manufacture of delaines. At first this company used carded wool only. Their first combing machines were
introduced about 1855, very shortly after they had superseded the hand comber in England. The -wools used
were a high grade of Ohio and Pennsylvania merino. The Manchester mills printed their own delaines from the
start. All delaines had previously been printed by hand by what was known as the block machine, a slow and
expensive process. At Manchester the so called Birch machine was used for a time, but the use of the cylinder
for printing calicoes almost immediately suggested the similar method of printing delaines now universally in use.

The original delaines made by this company were goods averaging about seven yards to the pound and the
popularity of the fabric may be inferred from the fact that the Manchester mills for years made delaines of the
value of $1,000,000 per annum. The fashions changed about 1868, but printed worsteds of a somewhat lighter
weight are still made at these and other mills.

The success of these pioneers brought other mills into the field. The Hamilton Woolen Company, at
Southbridge, Massachusetts, soon afterward converted their mill from a woolen cloth factory into a dress goods
mill, and in 1853 the Pacific mill, at Lawrence, was organized for the manufacture of the same class of fabrics.

This mill also began by using carded yarn, but in 1854 it imported six combing machines of the Lister pattern
which are believed to be the first set up in this country. The Washington mills afterward followed, and made the
first all-wool worsted dress goods manufactured in America.
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The census of 1860 took cognizance of but three worsted mills as then in existence iu the United States, the

Manchester, Pacific, and Hamilton. The development of the industry from that date until the present time is

shown in the following table:

STATISTICS OF WORSTED MILLS: 1860-1890.

YEARS.
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One explanation of this fact is found in tlie enormous quantities of dress goods imported into this country of

late years. The following table, prepared from the Treasury Department reports, shows approximately the quantity

of this class of imported goods consumed by the American people since 1867

:

IMPORTS OF DEESS GOODS ENTERED FOR CONSUMPTION: 1867-1890.

[Goods weighing over 4 ounces per square yard estimated at 4.5 ounces to the square yard.]

Square yards.

1867.

1868.

1869.

j
1870.

! 1871.

I

1872,

i
187.1

1 1874

i

1875

i 1876

[ 1877

I

1878

68. 845, 745

67, 035, 850

68, 941, 611

68, 417, 235

80, 857, 310

81, 213, 343

75, 696, 005

73, 489, 162

77, 926, 496

60, 234, 205

52, 912, 741

53,902,154

Foreign value.
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per inch in 4()'s thau in 20's the production per frame in pounds is much smaller for 40's than for 20's.

Considerations of this character are of prime importance in determining the question whether we are likely to

succeed in domesticating the important industry of flue all-wool dress goods. In the meanwhile the census of 1890

shows remarkable progress in this direction, a progress which has since become even more marked. The goods of

this descrijition made by several of our leading worsted mills reveal a taste in their conception and a care and

delicacy in their finish which permits them to sell in the markets side by side with the French stufl's.

WORSTED GOODS FOB MEN'S WEAR.

This report has thus far spoken only of the history and statistics of the worsted manufactures of the United

States in their relation to the lighter fabrics adapted to women's wear. The development of the other branch did not

begin until more than twenty years later, but so rapid has been its progress that in 1890 the value of its products

was nearly double the value of the products of the dress goods mills.

There is some confusion as to the exact time and place when and where this manufacture began in the United

States. Mr. John L. Hayes is authority for the statement that the first merino worsted coatings made in the

United States were tiu^ned out by the Washington mills in 1870, under the inspiration of the late E. R. Mudge,
who had been a United States commissioner to the Paris Exposition of 1867, and had been much impressed with

specimens of these goods of French origin there exhibited. On the other hand, it is equally certain that similar

fabrics were made at the same time by the Hockanum Company, at Eockville, Connecticut, and the Wanskuck mills

in Rhode Island also commenced the manufacture of worsteds about 1870.

Mr. Henry G. Kittredge, the editor of the Boston Journal of Commerce, writes as follows on this point:

From tlie treasurer's annual report to the Washington mills' stockholders, December 24, 1868, we learn that in 1864 two combing
machines, with necessary preparing and spinning machinery, were purchased for making worsted j'arns. With this machinery the mills

experimented on various fabrics with more or less success untill868, when, in the words of the report, " an article of very general utility

was perfected " for which new worsted machinery was bought, also looms of new and improved construction for the manufacture of

goods which had been before wholly imported, thus diversifying the product of tho mills and adding one more and a very important

branch to American industry. We have indisputable evidence that about tho luiddlu of 1869 liglit weight (12 oz.) worsteds were being

manufactured in quantity, made from 2-60 yarn for warp and filling. It was not till tlie latter part of 1870, or the early part of 1871,

that heavy weights were begun to be manufactured by these mills.

It was many years before our manufacturers began to seriously compete with foreigners in this class of goods.

The expensive machinery required to manufacture the yarns employed was one obstacle in the way of a more rapid

development, and another was the tariff discrimination in the act of 1883 against this class of goods. The tariff of

that year, like all previous tariffs, was apparently arranged on the theory that the worsted manufacture was
confined to " stuff'" goods, so called, for women's wear, to A\'hich it was wholly limited prior to 1870. Worsted cloths

were entered at rates of duty so much lower than those applied to cloths made of carded wool that the domestic

market was chiefly supplied from foreign' mills. The development of the worsted industry was retarded by these

conditions; but the popularity of these fabrics increased so rapidly that many mills adapted their machinery to its

production. The former fancy cassimere makers especially were ready to adopt a fabric which was well adapted

to their looms and required but little change in their machinery beyond the substitution of combs for cards. But
in most cases they purchased their worsted yarns from the great combing and spinning establishments which sprang

up. The making of worsted cloths thus practically became an adjunct, not of the original worsted industry, but of

the woolen cloth manufacture.

It is worthy of note that the first important movement toward the specialization of the wool manufacture in this

country, after the method which distinguishes it in France and England, dates from the introduction of the worsted

cloth manufacture, and about the year 1870. Up to that period the worsted manufacture had been chiefly carried

on in mills possessing all the appurtenances necessary to turh out the completed j)roduct from the raw wool to the

finished goods. It is true there existed a few mills prior to this date engaged solely in yarn spinning, and
particularly carpet, zephyr, and hosiery yarns. But the real development of worsted spinning as a separate

industry has occurred since 1870.

The quantity of worsted cloths of all descriptions produced during the census year was 28,469,887 square yards,

valued at 132,299,578, as compared with 5,726,994 running yards produced in 1880, and reported in the census of

that year under the heads of coatings, suitings, and overcoatings among the products Oi" both worsted and woolen

mills. These figures show how enormous has been the increase in the consumption of this class of goods. The

quantity is still, however, much smaller than the production of woolen cloths for similar wear, which was 127,109,190

square yards.
BXTNTINa.

Up to the close of the civil war all the bunting used in the United States was manufactured in England, where

it was made of the long combing wools peculiar to that country. In 1865 the United States Bunting Company was

organized at Lowell, Massachusetts, and at once successfully achieved the manufacture of this important fabric;

and this establishment, together with the New England Bunting Company, located in the same city, now supply

practically all of this material used in the United States. They have shown great skill, not only in the manufacture

of the materials of which our national flags are made, but also in' the construction of the flags themselves.
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The total quantity of bunting made in 1890 was 566,880 square yards, valued at $135,983. Practically the

whole of this production was used for flags.

The census of 1880 reported 2,230,221 running yards of bunting manufactured in worsted mills in that year and

355,000 running yards manufactured in woolen mills. In explanation of these larger figures it may be said

that at the time the census of 1880 was taken a material known as bunting was very popular as a wearing apparel

for women, and the great bulk of the product reported was used for that purpose. The fashion then in vogue no

longer obtains, or, if there is still a limited quantity of the fabric made for this purpose, it is now included in the

worsted dress-goods products of 1890.

WORSTED BRAIDS.

The manufacture of worsted braids in this country was successfully established in 1861, at Pawtucket, Rhode

Island, by the late Darius Gofif, who began with six braiding machines. Experimental efforts had preceded Mr.

Goff's venture, but his was the first establishment to persist in the enterprise until it was crowned with success.

The machines for braiding in use in this and other mills were of American invention, made expressly for the purpose,

and they were great improvements over those then employed in England, being much simpler and requiring about

half the power to operate them.

The quantity of braids and braiding is reported in running yards. The quantity and value of these goods,

the location of the establishments making them, and the number of braiding machines employed are shown in

the following table

:

STATES.
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CLASS III—CAEPETS.

The inanufaeture of carpets is regarded as the most characteristic branch of the textile industries of the

United States. Two causes have contributed to the unique development of this branch of the wool manufacture.

One was the extraordinary contribution of American invention to the mechanism of carpet manufacture,

exceeding in value and importance those of all other nations combined. Another is the general prosperity of our

people and the high wages earned, permitting families in all grades of life to indulge in the luxury of floor

coverings, and creating a large and lucrative market.

In this respect mechanical manufacturing has effected a great change i)i the comfort and habits of our people.

Up to the middle of the last century a carpet was a curiosity even in the homes of the wealthy. Such as existed

were chiefly of the variety known as rag carpets, made then as now in the family. The first carpet manufactory

of whose existence in this country there is any record was established in Philadelphia in 1791 by William Peter

Sprague. The census of 1820 reported small quantities of wool carpeting woven by hand at Newport, Eliode

Island, in Queens county, New York, and in Frederick county, Maryland, but this was presumably rag carpeting.

In 1825, Alexander Wright, a native of Scotland, started a small carpet mill at Medway, Massachusetts, which he

operated for a time with hand looms brought from Scotland. After passing through several hands the mill and
machinery were sold in 1825 to the Lowell Manufacturing Company, then recently organized for the manufacture

of carpets and cotton goods, and when the Lowell mill was completed the machinery was removed to that city.

The origin of that great establishment is thus definitely fixed. Very shortly the Lowell Company was running 70

carpet looms, and producing weekly 2,500 yards of ingrain, brussels, and other carpeting, and 150 rugs. The census

of 1860 records that in 1830 a manufactory of imitation brussels and ingrain carpets was started at Carlisle,

Pennsylvania; that in 1833 there were three carpet mills in operation in Columbia county, New York, and large

mills at New Haven, Connecticut, and Norwich, Connecticut, and that by 1834 there were in operation at least 511

hand carpet looms in from 18 to 20 mills. Upon these looms were made annually 21,600 yards of brussels, 31,500

yards of 3-ply ingrain, 954,000 yards of other ingrain, 132,000 yards of Venetian, and 8,400 yards of damask
Venetian, a total of 1,147,500 yards, having an average value of $1 a yard. This production has since multiplied

more than 70 times. . At the same time many families were supplying themselves with rag carpeting made at home,

and the quantity of rag carpets made in the household for sale was much greater than at present.

Mr. Hayes wrote that it was within his personal recollection that at about the same time the manufacture of

ingrain carpets was undertaken at Great Falls, in New Hampshire, by power, the apparatus for making the

figure automatically being a large cylinder or drum, upon which pins or blocks were placed corresponding to the

pattern to be woven, the cylinder operating like that of a music box. This apparatus was also used at Little

Falls, in New Jersey. This, as well as other automatic devices elsewhere tried, was finally abandoned, as operating

less favorably than the hand loom. In 1844 the hand loom, both in Euroi:)e and this country, was universally used

for making carpets.

The real development of our carpet industry dates from the successful application of power to the carpet

loom, as the result of experiments and inventions made by Erastus B. Bigelow, of Boston, Massachusetts.

Many improvements had in the meanwhile been made in the hand loom, and several patents were issued to

manufacturing American inventors. Up to the time when Mr. Bigelow succeeded in making the carpet loom

automatic the English machinery was superior to our own, and the jealousy with which it was guarded made it

impossible for American manufacturers to equal the carpets then imported from England in much larger

quantities, relatively, than has since been the case.

In co-operation with Mr. George W. Lyman, treasurer of the Lowell Company, who supplied the funds, Mr.

Bigelow worked out the device he had conceived, and by 1844 the successful weaving of ingrain carpets by power
had been achieved at Lowell. From that point the history of the ingrain carpet manufacture in this country has

been a record of constantly extending development. The Hartford Carpet Company, next to the Lowell the earliest

organized of our large carpet manufactories, at once adopted Mr. Bigelow's invention under arrangements with

the patentees, and other establishments followed suit.

Mr. Bigelow next devoted his energies to the invention of power looms for weaving jacquard brussels and

wilton cari^ets. The results of his labors being offered to the Lowell Company and not accepted, Mr. Bigelow

established a factory of his own at Clinton, Massachusetts, which was organized into the Bigelow Carpet Company
in 1854, and became the largest establishment in the world, uniting under one management all the processes of

spinning, dyeing, and weaving jacquard brussels, and wilton carpets. The supplemental report of the jury at the

London Exposition of 1851 declared that the specimens of these classes of carpets exhibited by Mr. Bigelow were
" better and more perfectly woven than any hand loom carpets that had ever come under the notice of the jury ".

This, however, was but a small part of their merit, or rather that of Mr. Bigelow, " who has completely triumphed

over the numerous obstacles that presented themselves, and succeeded in substituting steam power for manual

labor in the manufacture of five frame brussels carpets ".

English manufacturers were quick to appreciate the importance of this invention, and an arrangement was

made by Crossley & Sons for placing the new looms in their immense establishment at Halifax. Subsequently
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this company purchased Mr. Bigelow's patent rights for the whole of the United Kingdom. The right to use his

patents was sold to a few mills in the United States, and until their expiration the manufacture of these particular

carpets was confined to these mills.

Still another ot Mr. Bigelow's inventions was for weaving tapestry carpets, so called. This style of carpet,

known both as tapestry brussels and tapestry velvet, of comparatively recent invention, is now extensively

manufactured both in England and the United States. It is particularly adapted to meet the demand for brilliant

effects at popular prices; for there is no form of carpet where so handsome an appearance can be secured at so low

a cost. lu all other carpets the yarns are dyed, and the process of arranging these many colored yarns for the

loom, to work out an elaborate pattern, is slow and expensive. In the tapestry carpet the colors are printed upon

the warp threads in such a manner that when the warps are woven they form the desired figure. The room for

the application of color and design is therefore unlimited. This method of printing the warps, originally invented

by a Scotchman about 1832, was perfected by John Crossley, of Halifax, in 1842. It was first undertaken in this

country by John Johnson, at Newark, Ifew Jersey, in 1846, with 25 hand looms. This establishment was

subsequently removed to Eoxbury, Massachusetts, where the inventive genius of Michael M. Simpson brought the

manufacture to the highest state of eflciency. A number of our largest carpet mills are now employed in the

manufacture of tapestries. The progress made in this manufacture is attested by certain records kept by the

Roxbury Company. The product of the first hand looms was but 5 yards per loom per day. In 1856 the product

of each power loom in these mills was 16 yards. In 1876 the average product of each of 114 looms was 49.6 yards

per day, and this average has since been slightly increased.

The American manufacture of Axminster carpets, the most luxurious carpet that comes from the power loom,

and previously manufactured only in France and England on hand looms, dates only from the year 1867. A
patent for weaving these carpets by power was awarded to Alexander Smith and Halcyon Skinner in 1856; but

the destruction of their factory by fire, and other obstacles, prevented its utilization until 1867, since which time

the product of their mill has in some years equaled the entire annual production of these high grade carpets in

France and Great Britain.

The census record of the statistics of carpet manufacture begins with 1850, and its subsequent growth by

ten-year periods is epitomized in the following table:

STATISTICS OF CARPET MILLS: 1850-1890.

TEAHS.
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The change from hand looms to power looms did not begin to become general in Philadelphia, the great seat

of the industry in the United States, until about 1873. The hand looms had been invariably worked by men; the

power looms are almost as generally operated by women, and consequently tlie increase in production, equaling

about 100 per cent, was accompanied not only by a decrease in actual labor cost, but also by a decrease in the

wages of weavers. The earnings of power loom weavers have never reached the standards paid to hand loom

weavers, although they have been steadily tending upward since 1873.

The substitution of the power loom has proceeded much more rapidly in the United States than elsewhere.

Indeed, the carpet manufacture may still be called a hand manufacture, except in the United States. F. H.

Wigfall, United States consul at Leeds, reports the number of looms in that district, which is the chief center'of

the English carpet manufacture, as 1,166 in 1889, of which all but 60 were hand looms. At Tuustall, where the

ingrain carpets are chiefly manufactured, the proportion of power looms is no greater. The persistence in the use

of the hand loom is explained by Mr. Shoenhof, in a consular report, as due to the fact that the cost of production

is nearly the same in both cases, "and hand loom weaving offers to the manufacturer the advantage that he need

not sink the greater part of his capital into fixed charges of costly machinery ". The hand looms generally belong

to the weaver, who is supplied with yarns by the manufacturer, who may thus be a person owning no machinery

or buildings of any kind. A hand loom in England costs £13 or $63, while a jjower loom costs £120 or $580, and
a good hand loom weaver Avill turn out about 60 yards of ingrain carpet per week. Several of the' English

manufacturers who have introduced the power loom have been successful, and a change similar to that which

has occurred in the United States must eventually take place in Great Britain, the experience of this country

demonstrating beyond question that it is the most 8»dvantageous method of manufacturing.

In the present census there has been secured a closer subdivision of the number of looms employed upon
each variety of carpets than has heretofore been made. The number of ingrain power looms has increased from

1,873 to 4,214; the number of brussels power looms from 756 to 1,224, and the number of tapestry brussels looms
from 547 to 1,498.

There has been an increased production from this increased weaving machinery very nearly commensurate
with the enlarged capacity thus indicated, as is shown by the following table, in which the relative quantities of

the different varieties of carpets manufactured in 1890 and 1880 ar"e set forth in detail:

CARPETS.

YEAKS.
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may be started again by the foot. The Smyrna rug or carpet is a double-faced fabric, one side being the fac simile

of the other. They are woven with one warp and two wefts, one of the latter consisting of coarse jute, the other

of party-colored twisted chenille, a thread of each being shot or thrown alternately. After each weft of chenille is

shot, it is oecesssary for the weaver to set or adjust it with reference to the preceding weft of chenille, so as to

form the figure, and to accomplish this the loom nmst be thrown out of action, after every second shot or pick.

The mechanism above described successfully accomplishes the stopping and starting of the loom for these purposes.

Before 1889 none of these carpets or rugs were made except upon hand looms,- and of the 127,177 square yards

ofcarpets reported as manufactured in the census year, almost the whole were of hand manufacture. The first Smyrna
carpets manufactured in the United States date from about 1877, and the quantity made in 1880 was so small that

they were not separately reported.

The American carpet manufacturers have won the command of their home market in all grades and styles ot

carpets, except the hand-made rugs referred to. The importations have fallen steadily, until in 1890 they comprised

less than 600,000 square yards, valued at $1,564,890, nearly the whole of which quantity consisted of eastern

hand made rugs. They have been aided in this achievement by the skill and good taste they have shown in

the preparation of patterns and colors and by loyalty to the requirements of high art. Some deficiencies in

dyeing, which interfered with the popularity of their high grade products in the earlier years, have been entirely

overcome. The American industry as it stands to-day has a capacity to suj)ply every variety of carpet required

to meet every possible want, from the rich and luxuriant wilton and axminster, of limited demand and high

X^rice, through all the medium grades to the sightly and useful carpet, composed of the cheapest materials and
adapted to the most modest homes.

Of the total ijroduct of carpets reported in 1890 the state of Pennsylvania produced 41,198,175 square yards, or

55.10 per cent.

CLASS IV—FELT GOODS.

The felt manufacture has been one of the distinctive features of the industry in the United States, although

the volume of its products is small compared with those we have been considering. It was first separately

enumerated in 1880, and the growth of this branch in the interval is shown in the following table

:

STATISTICS OF FELT MILLS.

GENERAL HEADS.

Number of establishments—
Capital

Miscellaneous expeuses

Average number of employes.

Total wages

Cost of materials used

Value of products

1880 1890

_L

28

1, 958, 254

1,524

$439, 760

$2, 530, 710

$3, 619, 652

34

a$l, 460, 621

232, 871

2,266

$1, 041, 296

$2, 809, 937

$4, 654, 768

a This amount does not include value of " Hired property ".

The products of felt manufacture constitute an almost innumerable variety of articles. The largest single

item is felted cloths, of which 2,628,546 square yards are reported, valued at $986,888. These cloths are used for

a great variety of miscellaneous purposes other than clothing, into which they do not largely enter, except as skirts

and skirting. ' They were among the earliest forms of wool manufacturing attempted in the United States, Mr.

Thomas E. Williams, of Newport, Ehode Island, having succeeded in inventing about 1820, the process of making

felt cloth of commercial length, which he patented in England in 1830, and which was subsequently successfully

operated in the Bay State mills at Lawrence, under exclusive rights, for many years. The exceptions to this

monopoly were a fabrication of felt cloths, conducted in Norwich, Connecticut, under the Bishop pa,tent, and the

manufacture of hat bodies, conducted under the Wells patent. It is an interesting historical incident that this

simple method of working wool, which was undoubtedly the earliest form of the manufacture in antiquity, should

have passed almost wholly into desuetude until it was revived and perfected by one of our own countrymen,

M. Koeppelin, a French expert, writing in 1869, made the following allusion to the subject:

In spite of the simplicity of its fabrication, and in spite of the antiquity of its origin, felting was for a long time abandoned to the

lesser industries. It is only within thirty years that fhe mechanical fabrication of felted cloths has beeji essayed. Many fruitless

attempts were made in this direction in France and in other countries, and it is only to the inveptive genius of two Americans, Wells

and Williams, that we owe the processes now in use, and which have not been materially modifieitl since the epoch of their discovery.

These processes were at once applied in France and England, and they are now extensively employed in the

latter country in the manufacture of printed felt carpetings, which are exported to all parts of the world and a.re

popular because of their comparative cheapness. The production of these felt carpetings is relatively small in thi|

country, 185,338 square yards being reported under the head of druggets, with a value of $91,742, their place

being supplied by the cheaper grades of ingrain carpeting. Other forms of gqods produce^ in the felt mijls are
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table and piano covers, hat felts, saddle felts, and rubber shoe linings. The miscellaneous products of the industry

which are not separately enumerated include felt slippers and shoe soles, sheathing materials, polishing felts, for

polishing furniture and marble, etc. There is an almost iniinite variety of forms into which felted wool is

manufactured, and nearly all of them are successfully conducted in this country, though generally on a small

scale.

One highly important form of felt manufacture which has been successfully introduced since the last census

by Alfred Dolge, at Dolgeville, New York, is the making of piano felt, for ]nano keys, an industry which was
previously confined to two factories in England, two in France, and four in Germany.

Another considerable product of the felt mills are the endless belts used as blankets for paper making machines.

This material is a woven fabric, very highly felted to produce strengtli and endurance, and it requires great care

and nicety in its manufacture. 216,982 square yards of this blanketing was produced in the census year. The
census of 1880 made no return whatever of these blankets ; and, as a matter of fact, thei'e were but few of them
made in this country at that time, the paper manufacturers finding that the American blankets were inferior to

those made in Germany, where practically all of these blankets were made uj) to a recent period. Since the

manufacture was begun in good earnest in this country constant improvements have been effected in this class of

goods, which have indirectly resulted in marked reductions in the cost of paper. The domestic production of

these blankets is already largely in excess of the imported quantity. A single decade has therefore sufficed to

enable our manufacturers to conquer this branch of the industry.

CLASS V—WOOL HATS.

The manufacture of wool hats has always been an important branch of our domestic wool manufacture.

In his tables, prepared on the basis of the returns of the census of 1810, Tench Coxe reported the value of " hats

made of wool, fur, etc., with mixtures of them", to be $4,323,744. Of this production about $100,000 was
exported, and as the importation of hats of all kinds were then valued at but $350,000, it will be seen that the

industry then occupied a unique ]30sition and possessed a relative importance among the occupations of the people

which it long since lost. The industry was at that time essentially a household one, and was one of the last

branches of the wool manufacture to adapt itself to factory conditions.

Up to about 1822 each locality had, in addition to its sawmill, gristmill, store, and blacksmith shop and
shoemaker's shop, the hat shop, in which the boss hatter, with one or two apprentices, manufactured hats for the

surrounding district. This primitive establishment latterly obtained its supply of stock from the city merchants,

who furnished the carded wool, the web being wound on a drum, thus forming a bat or lap, as it was sometimes
called, or by allowing the web to fall directly on the floor. The wool was manipulated by the hatter by means of

the bow and bowstring, which was skillfully applied to the carded wool until it was flattened out into a hat of

irregular form; then, by ingenious handling and putting a number of the bats together, the hat body in conical

shape was finally formed. In 1822 a machine was invented for forming wool hat bodies. This machine operated

by winding the web from the doffer directly upon the cone and forming one body at a time, the web being wound
straight around the cone without crossing. Three years later the double cone former, which crosses the web by a

vibrating motion and runs it from one end of the cone to the other, at the same time revolving on conical cylinders

and covering the entire cone, was invented and patented. This machine, with many improvements, is still in use.

Various other machines, also designed to form hat bodies automatically, were invented in subsequent years by
American mechanics, and the factory manufacture of wool hats soon deprived the local hat maker of his

occupation. A marked reduction in cost was effected and the consumption greatly increased in consequence.

Between 1830 and 1840 a number of hat manufactories came into existence and steadily increased their facilities

for production. The hand manufacture of hats had been obliged to use lamb's wool only, as the bowstring would
not work except upon the straight fiber of the lamb's fleece. With the machine manufacture wool of any kind
sufficed, provided it possessed the requisite felting qualities. From 1830 to 1845 the fine Germari Saxony lamb's

wool and also the fine Spanish wools were largely used for hat bodies as possessing the best felting qualities. The
wool hat manufacture had been subject to the vicissitudes of fashion more disastrously, perhaps, than any other

branch of the industry. The silk hat, when it first made its advent about 1845, nearly prostrated the wool hat

industry, especially those establishments which had been engaged in making the finer qualities, napped with fur.

At a later date the development of the fur hat industry affected the wool hat manufacture even more seriously,

and the effect of the competition is strikingly shown in the present statistics.

The statistics of the industry have been very irregularly reported in the census, owing to the fact that the

increasing use of othef materials than wool has made it less and less distinctively a branch of the wool

manufacture. Prior to 1860 no separation was attempted. From the census of that year it appears that the

industry consumed 3,039,700 pounds of wool and 1,658,520 pounds of fur, and produced 6,191,482 wool hats and
2,462,974 soft or felt wool hats, as compared with 2,449,672 fur hats. At no subsequent census has the numbpr of

wool hats equaled the number of fur hats manufactured, and the latter now greatly predominate.
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The census of 1870 made no separate return of wool hats, but included them among the 483 establishments

making hats and caps of all descriptions, to the value of $24,848,167. The trade data for that year indicate that

there were then about 300 sets of 24-iuch cards employed in the United States in the manufacture of wool hats,

with a daily capacity of 15 dozen hats to the set. The census of 1880 showed 362 sets of cards employed in the

industry, manufacturing 1,391,862 dozen wool hats, value not separately given. The census of 1890 shows the

number of sets of cards reduced to 229, and the product of wool hats reduced to 972,475 dozens, valued at $4,612,151,

or an average value of $4.74 per dozen. These figures illustrate the manner in which the wool hat manufacture

has suffered from the competition of the fur hats, made originally from the fur of the beaver, and since that

disappeared, from the fur of rabbits, hares, kangaroos, and similar animals.

The wool hat manufacture is thus rapidly being superseded by that of fur hats, as may be inferred from the

following comparative table:

STATISTICS OF WOOL HAT MILLS: 1880 AND 1890.

YEARS.
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The original establishments for the manufacture of knitted fabrics were small, and most of them continued to

utilize knitting frames operated by hand; A factory at Portsmouth, New Hampshire, had been started in 1834,

which did not introduce power until 1844; and in 1850 that state, now one of the largest producers of this class of

goods, turned out a product of 3,000 dozen pairs of hosiery per year, a production considered so enormous that

the managers of the single mill in existence doubted if a demand for this supply could be sustained, (a)

A new impulse was given to the industry by the adoption of the circular knitting machine invented by Pepper

in 1851, and the subsequent introduction of the somewhat similar machine invented by the Messrs. Aiken, father

and son.

Improvements on these early machines followed rapidly during the next twenty years, the most important among
them being of American origin. The number and variety of patented improvements in machinery specially adapted

to this class of industry has exceeded those in any other branch of the textile manufacture. iSTotable among them

was the machine of E. E. Kilbourne, first patented in 1858; the iirst automatic machine for the making of

full fashioned goods, which effected a second revolution in the industry.

But the basis of the present development of the industry was the outbreak of the civil war. durmg wliich the

government became an enormous purchaser of the heavier and staple classes of hosiery goods, such as woolen

shirts, drawers, blouses, and stockings. The great demand from this source, re-enforced by the complete protection

which the tariff afforded, and the high pri(;es of gold and exchange, led to the introduction of the manufacture of

the finer styles of knitted goods, which had not been previously attempted in this country. Looms and machinery

adapted for these goods were brought from abroad, skilled workmen were secured, and the knit-goods industry

rapidly expanded to national importance.

Merchantable hosieryand knit goods are ofthree varieties, as respects the stock used : goods made wholly ofwool,

those made wholly of cotton, and those made of wool and cotton mixed. The last are known commeicially as

" merino" goods. The word "merino", meaning originally the fine wool of a Spanish breed of sheep, has come to

have this secondary and commercial meaning, for no reason that can be explained, but it is fixed and universally

understood. The proportions of goods thus made, as respects material, are determined by the demands of the

consumer. The tendency to the larger use of cotton is perceptible. The all-wool underwear, while commended in

many quarters on hygienic grounds, contends with the obstacle of high prices, the objection that it shrinks

excessively, and that it carries more warmth than is required or desirable during the greater portion of the year.

These objections are met by the mixture of cotton with the wool in the spinning of the yarn. From the proportion

of half and half, the percentage of cotton employed increases until we reach the all-cotton fabric, of which immense

quantities are made, especially of the lighter grades for summer wear. On the basis of this division the product of

the country in the census year was divided as follows

:

KINDS.
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large quantities, which are given out to women in the surrounding towns to be knitted at home into such special

goods as the market requires. This method of manufacturing, as applied to these particular goods, has greatly

increased during recent years; and the difficulties attending a complete enumeration of the quantity and the value

of products thus manufactured are insurmountable. There are millions of dollars worth of goods so made and sold

which have escaped the vigilant search of the census agents. Another large product of knitted goods is enumerated

with the glove industry, entering into goods whose chief material is some form of leather. Taken in all its

ramifications therefore, and including products which are of semihousehold manufacture, this industry is much

larger, in the value of its products, than the statistics indicate.

It is a characteristic of the manufacture of knit goods by machinery that while a vast saving over knit goods

by hand is effected, there still remains, for many of its products, a large portion of the work which must be done

by hand connected with the finishing of the goods.
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SUMMARY AND CONCLUSIOISr.

This investigation has shown that the domestic wool manufacture had reached a point of development, im 1890^,

where it was fairly on a par in many ijarticulars with the same industry in European countries. Its relative-

importance may be partially measured by the fact that its consumption of wool now exceeds that of all other nations,,

with the exception of Great Britain, and that the home production of goods now meets the requirements of the home-

market, with the exception of about 11 per cent, of the total value of the annual consumption of woolen goods,,

which is supplied by importations derived about equally from Great Britain and from the manufacturing countries

of continental Europe. It is believed that this percentage of importations does not materially differ from that,

which prevails in these foreign countries, but on the other hand it is to be remembered that the Unitedi States is;

the only large wool manufacturing nation which does not manufacture at all for export.

It would not be proper to conclude this report without allusion to certain points of inferiority, both iii general!

method and in the production of limited lines of goods, which are recognized by practical manufacturers who have

carefully studied conditions, here and abroad. In England, for instance, organization is better and attention to

details is more thorough in consequence. In what may be called the economies of manufacture, the English

surpass our own manufacturers as a rule and are probably not surpassed in the world. They have been trained in

these- economies by their long experience in catering to foreign markets, where they encounter a constantlty closer

competition. They possess certain definite advantages growing out of the less mobile character of the operative'

classes. It is common for English workmen in the textile industries to pass their entire lives in the same mill at
the same class of work. In the United States the factory population is constantly shifting, not only from mill to

mill, but from town to town and into different occupations; and there is increasing difficulty in obtaining and
retaining properly trained help. These conditions naturally affect not only the economies of manufacture, but also

to a certain extent the quality and character of the products. There are lines of high-grade goods in whichi the;

American product does not regularly apjiroach the fineness and perfection of finish peculiar to the goods of foreigit

mills, which have been exclusively employed on those particular lines for generations. This is especially noticeable-

in connection with certain products which are the peculiar glory of the French manufacture.

Other conditions have had their bearing in the struggle to overcome this inferiority. Some of these may be-

described in detail.

I. In England the system of sorting and classifying wools is carried to such perfection that the wool market is--

amply supplied with all the different sorts, so that the manufacturer may profitably run his mill on the finest or the-

lowest sort. From the want of concentration of wool in our markets, and other causes, the American manufacturer-

sorts his own wool, and having it of different grades must make goods of corresponding grades. He must make-
low as well as high class fabrics ; and it has followed that there has been less tendency on the part of the domestic-

manufacture to confine itself to single specialties, and to base reputation and success upon those specialties.

II. American manufacturers have been handicapped by the comparative lack of expert training in the
important departments of designing and dyeing. While the importance of a close and skillful attention to the
selection, preparation, and spinning of wool is not easily overestimated, yet it has become more imjiortant every
year that the highest skill shall be employed in determining the organization of fabrics, both as to pattern and
coloring. The wool manufacture has entirely changed in the last sixty years in this respect. Formerly it was
employed upon plain textures, of plain colors. The introduction of fancy goods has made it impossible to determine^

from one season to another what freak or fluctuation in the popular taste will next dominate the market. In this-

state of facts the designing department becomes the real key to the success of the mill. To study the tendencies:

of the times, to anticipate them if possible, to capture public favor by novelty of design or pattern, is an art wfaichi

only long training can impart to great natural aptitude. In the same way the mysteries of the dye house are a.

study worthy of the highest mind, and the introduction of the aniline dyes has made possible new combinations

and shades of coloring, which are constantly appearing.

III. The facilities for technical education in these important departments of manufacture are far superior, in all

the manufacturing countries of Europe, to anything existing in the United States. Textile schools exist in

Germany, Belgium, Austria, and France, equipped with the most skillful instructors and every appliance,,

supported wholly or in part by the government, which turn out annually large bodies of carefully trained young
men, who take their places in the factories, where they supplement by practical experience the instruction they

have received in every department of the manufacture. Of late years similar educational institutions have been
established at the chief textile centers of England, also the recipients of public support, and they have rapidly

advanced to an efBciency almost equal to that of the continental schools. The influence of these institutions upon
the development of the textile industries of the countries in which they are located has been greater than we
realize in this country, where we have depended, for the education of experts, upon the schooling of the mills-

themselves. One school, the Lowell School of Design, connected with the Massachusetts Institute of Technology,

has for many years supplied in a limited degree a training somewhat similar to that obtained in these foreign,

schools. In 1883 a second school, planned to cover instruction in all branches of the textile industry, was
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established in Philaclelpliia, in connection witli the Pennsylvania Mnseum of Fine Arts, through the liberality and

public spirit of a few of tlie leading manufacturers of that city. It has already achieved a uotable success, and

its graduates are found in the leading mills throughout the country. But its resources are limited, and its capacity

still more so, in view of the enormous development of our textile industries during the last quarter of a century.

The more successful of our designers and experts in dyeing still come to us from across the water. The United

States is far behind Europe in its facilities for the training of men and women in the great work of the application

of arc tq the textile manufacture.
IV. In the mechanical departmeuts, the best American mills do not at present suffer in comparison with those

of any other country. It is well known that in the earlier years of the century our manufacturers were terribly

handicapped by the inferiority of their machinery. This inferiority they gradually overcame, largely by original

inventions, and in other particulars by the importation of foreign-built machinery. The catalogue of American

contributions to the mechanical development of wool manufacture is so imposing that the late Dr. Hermann
Grothe, the German expert, was led to write that it is not surpassed by that of any other nation, not excepting

even England, (a) He says there are repeated cases where American finishing machinery has been exported to

England and France to become the basis of other imijrovements, claimed to be original, and essentially contributing

to the establishment in those countries of the textile industries. This is prominently the case, he adds, with the

machinery for fulling, gigging, and shearing cloth ; the fulling mill with rollers is completely an American invention

(that of John Dyer, patented in 1833) ; the invention of the double-crank shaft fulling mill was made by Levi

Osborne in 1804, commencing a great series of constructions of the same principle; all the English gigging mills

were patented after the gigging mills in America of Christie Olney, Barrows, Beck, Wells, and others, had

appeared; the merit of the invention of the cylinder shearing machine belongs to Samuel Griswold Dorr, and

of the pressing machine with steam to Seth Hart, who received a patent in 1812. The invention of machinery for

the manufacture of felted cloths is exclusively American in its origin. The princii)le of all the machines for

burring wool used here and abroad, viz, striking the burr from a card or toothed cylinder by means of a rapidly

revolving guard or blade, was first applied to a machine about 1833 by Michael H. Simpson, of Boston, whose
improvements upon the Couillard combing machine were also of a nature so radical as to entitle them to rank as

original inventions. Allusion has already been made to the Goulding invention, which dispensed with the billy,

and which has been described by Dr. Hayes as " the most important of all contributions to the card-wool industry

of the world during the present century"- Power was first applied to the knitting machine in the United States

in 1832 by Egbert Egberts, at Cohoes, New York, and in the variety, the ingenuity and the importance of the

knitting machines for making fashioned knit goods the American contributions are more important than those

of all other countries combined. The power carpet loom, in all its varieties, is wholly an American conception.

Of looms generally it is recognized that the American inventions and subsidiary appliances are superior in every

respect to those of any other country, and they are now made and largely used abroad under concessions from the

patentees.

In the subsidiary improvements of machinery for the manufacture of wool, in the scouring machines, the

feeding appliances, the automatic slop actions, the thousand smaller mechanisms Avhich increase efiiciency and

production, which economize labor, and impart regularity and perfection of manufacture, the American

contributions have been innumerable, and they have advanced the manufacture, in matters of detail, quite as far,

although by less radical steps, as the machines which involved the application of some new principle in mechanism.

Many of our mills are in no sense behind the best English mills in the application of these minor mechanisms.

While the American visitor in English mills will be struck with some radical points of difference in equipment, he

will conclude that in point of general mechanical efficiency the industry occupies practically the same footing in

both countries.

The most striking point of difference in mechanical organization lies in the fact that English mills, like those

of France and Germany, are as a rule equipped for special classes of work, to the exclusion of all others, while the

American mills as generally are equipped for a great variety of pnocesses and of ijroducts. The advantages

gained by this-specialization are too obvious to be dwelt upon at length. A worsted spinning mill, equipped to

make a particular number of yarn, will produce that yarn with a greater economy than an American mill, equally

perfect in machinery, which is compelled to constantly adjust that machinery to the production of yarns of

different numbers. Elsewhere in this report allusion is made to the entirely different system of manufacturing

which prevails in England, and to the advantages which spring from it.

V. The United States is the only one of the large wool manufacturing nations which does not have free access

to the wool markets of the world. It has developed its wool manufacture along lines very largely determined by
this unique position among its competitors, and comparison with other countries is made more difficult on this

account. To offset the fact stated, it is true that the United States is the only large wool manufacturing nation

which supplies within itself the larger proportion of the raw material consumed in its mills. Of the wool consumed

by Great Britain in 1890, 120,'ono,000 pounds was home grown and 350,000,000 pounds foreign grown. France

consumed in the same year 124,000,000 pounds of domestic wool and 295,000,000 pounds of imported wool. The

ffl Bulletin National Association of Wool Manufacturers, xi: 59.
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United States reversed these proportions, consuming 258,681,000 pounds of domestic and 114,116,000 pounds of

imported wool, three-quarters at least of the latter being third-class wool consumed in the carpet manufacture.

The consequence of this dependence upon a domestic supply has been to very largely persuade the home
manufacturer into the production of those classes of goods to which the wools of the United States are best

adapted, and for which it is conceded that they have no superiors.

Since the policy of a tariff on wool for the purpose of fostering domestic production was first adopted by the

United States the conditions surrounding the wool supply of the Avorld have radically changed. At that time each

manufacturing nation relied chiefly upon its home supply of the raw material—England, in particular, depending

almost wholly upon her domestic clip, which had been recognized for centuries as one of the chief sources of the

national wealth. In 1830 the exported wool clip of the Argentine Eepublic was barely 60,000,000 pounds; in 1890

it was 258,000,000 pounds, and in previous years it had surpassed 350,000,000 pounds. In 1842 the Australian

export of wool was 14,000,000 poxmds, that being the first year in which its statistics were recorded; in 1890 the

Australian wool clip was 550,000,000 pounds. The Cape of Good Hope clip has increased from 26,000,000 pounds
in 1860 to 128,681,000 pounds in 1890. These three countries, which were hardly a factor in the world's wool

supply in 1830, are now the sources from which is drawn nearly two-thirds of the clothing and combing wools.

The economic influences of these changes in the sources of the fine wool supply can hardly be traced or

estimated, although they are visible everywhere. The United States has been exempt from them, to a very large

degree, so far as the manufacture is concerned, not more than 36,000,000 pounds of these wools having reached this

country in any one year. But the effect of this constantly increasing new supply of raw material, a supply which
at times has seemed to increase faster than the demand, has been very perceptible in the domestic wool markets,

where the prices of domestic fleece have sympathized closely with the fluctuations in prices abroad. The average

annual price of the average Port Philip fleece has fallen in the London market from 25 pence in 1873 to 16 pence

in 1890, and of Buenos Ayres average greasy from 7 to 5 pence between the same years, while the decline in Ohio
medium fleece was from 68 cents in 1873 to 37 cents in 1890. In view of the steady forcing down of the price of

domestic wool, notwithstanding the tariff, by the iDressure of increased production, on -a large scale, in these

countries of the southern hemisphere, where the conditions attending sheep raising are in some respects superior

to those of our own country, it may be taken for granted that there will never be any considerable exportation

of domestic wool.

On the other hand, it is not to be expected that there will ever be any considerable domestic supply of

the coarse long wools chiefly relied upon by our great carpet industry. The sheep producing these wools

are comparatively worthless for mutton, their fleece is light in weight, and because of its coarseness brings a
comparatively low price in the market. The culture of such sheep is not likely to be pursued as a final object

where any purpose is entertained of improved sheep husbandry, and in those sections of the United States

where the native sheep of Mexicau origin have predominated the breeding uj) has been rapid. We have produced
admirable carpet wools in Colorado and the territories, equal in whiteness, strength, and length of staple to the best

imported from South America. But the supply of domestic carpet wools now reaching the markets is merely

nominal, and it is a fact well recognized by intelligent growers that "carpet wools can not be grown with profit in

this country, and therefore that practically they can not be grown at all.

In the production of the finer wools the domestic supply, instead of increasing in consonance with the increased

requirements of the American manufacturers, is growing less from year to year. In Pennsylvania, Ohio, Michigan,

and other states which are peculiarly adapted to the growth of fine wools, and from which the domestic sujiply has

come, the number of sheep has been steadily declining for many years. While improvements in machinery

have permitted a larger and larger use of the increasing supplies of territorial wools for purposes akin to those of

the fine wools, yet there -exists a deficiency, which is made up by increasing importations of Australasian wools.

It is frequently asserted that the United States possesses every variety of soil and climate and all the food

conditions necessary to produce every grade of wool in quantities equal to the utmost domestic demand. Eegarding

this proposition, it is enough to say that if the conditions exist the supply does not, and that the deficiency must
therefore be made np from foreign sources. The increase ifi our importations of Australian wools has been the

most marked characteristic of the industry during the decade ending with 1890. The records of the Treasury

Department do not contain the complete details of Australian wool imported in 1879 and 1880. The direct

importations were 399,518 pounds in 1879 and 7,666,604 pounds in 1880, additional supplies coming in both years

from the London auction sales. In 1890 the importations direct and via London reached a total of 11,950,158

pounds, and in several prior years were even more, reaching 16,577,974 pounds in 1886. While these importations

are insignificant in amount when compared with the domestic wool clip, they are very large in comparison

with the domestic clip of strictly fine wool of a like grade. In making their purchases of Australian wool the

American manufacturers and dealers are confined to the wools of lightest shrinkage, upon which the duty operates

the least severely, and as the supply of light-shrinkage wools is limited, the American competition influences

to increase their price over that of other wools of like quality but heavy shrinkage, thus further limiting t&eir

purchases as compared with Avhat they would be under an ad valorem form of duty.



70 MANUFACTURING INDUSTRIES.

VL Auotlier disadvantage under whieh the domestic wool manufacture labors, is the fact that it is, and always

has been, subject to conditions by wliich styles and fashions are determined abroad. London sets the fashions in

men's wear goods, and Paris in women's wear goods. The American manufacturer, except the maker of plain and

staple fabrics, is compelled to follow the styles determined in these cities, if he expects to command the home trade.

This is always adifflcult and sometimes an impossible thing to do, under the existing system which compels the

manufacture of goods fully a year in advance of the season for whose wear they are intended. The difficulty is

greatly increased by the survival ofthe prejudice born in the primitive days of the manufacture, in favor of foreign

as against home-made woolens. This prejudice is disa,ijpearing, but it is still a positive factor which must be

recognized. Mr. H. N. Slater, of Webster, Massachusetts, in a letter written in 1888, stated the degree of this

prejudice and the common method of meeting it, as follows:

Our family lias been engaged in the broadcloth manufacture in this town since 1818, during which time more or less fine Saxony

wool has been required aud imported for us. *" These superfine cloths ha-so never been .sold directly to the merchant tailor as

American, and could not now be if manufactured. The impression is general among the trade that they can not be made in this country,

the average consumer wauting something "foreign". During many years (forty years ago) our goods were made, tilloted, and sold (but

not as a rule directly) as foreign goods. No merchant tailor thinks of offering a fashionable gentleman a fine American cloth.

The habit of affixing foreign labels to home-made goods is still a common one, and is a device warranted

by a prejudice which is no longer justiiiable on any ground, and is in strange contrast with the intense

Americanism of our people in other respects.

In the facts last stated may be found one of the cliief reasons why the quantities and values of woolen goods

imported into the United States have exceeded those in any other manufacturing industry, with the single exception

of iron and steel, almost from the beginning of the century. In its ratio to the value of the domestic product, the

value of woolen goods imported has largely exceeded that of the imports of iron and steel. What this ratio

for woolen goods has been at each of the census periods from 1820 is shown in the following table, which also

gives the value per capita at each of the census periods, both of the , domestic products and the importations, and

the percentage of each, in the total consumption of the year:

COMPARATIVE STATEMENT OF DOMESTIC AND IMPORTED WOOL MANUFACTURES, WITH PER CAPITA VALUE AND
PERCENTAGE OF TOTAL CONSUMPTION, (a)

DOMESTIC MAKCFACTUEES
(CENSUS).
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Table 3 contains tlie totals by states for the principal items of the inquiry for 1890, considering the industry

as a whole and including the manufacture of hosiery and knit goods.

Table 4 exhibits a total for the United States, under each item of the schedule of inquiry for 1890 (excepting

details relating to employes and their wages), for each branch of the industry, viz, woolen mills, worsted mills,

carpet mills (other than rag), felt mills, wool hat mills, and hosiery and knitting mills. The general heads under

which the itemized statistics will be found are as follows: Capital, miscellaneous expenses, power, machinery,

materials, and products.

The six tables following Table 4 cori-espond thereto in form and scope, but contain statistics for each of the

diiierent branches of the industry which are segregated in these tables and shown by totals for each state and

for the United States. Their titles are as follows:

Table 5. Woolen mills.

Table 6. Worsted mills

Table 7. Carpet mills.

Table 8. Felt miHs.

Table 9. Wool hat mills.

Table 10. Hosiery and knitting mills.

Table 11 is a presentation of employes and wages for the wool industry considered in its entirety. It shows,

by totals for each state and for the United States the average number of men, women, and children distributed

into the following classes: (1) Officers or firm members actively engaged in the industry or in supervision;

(2) clerks; (3) operatives and skilled labor; (4) unskilled labor; (.5) pieceworkers.

The average number of weeks employed, the average weekly earnings per employ^, and the total wages are

shown for men, women, and children in each class, excepting pieceworkers. The statement for pieceworkers gives

the total number of men, women, and children, respectively, and the total wages reported for each.

Table 12 presents the employes and wages for each of the six branches or subdivisions of the wool industry

in the same form as Table 11, showing totals for each state and for the United States.

Table 13 shows for the wool manufacture in its entirety the various weekly rates of wages paid, and the

average number of men, women, and children employed at each rate, by totals for each state and for the United
States.

In Table 14 the data contained in Table 13 are segregated and shown for each branch of the industry, by totals

for each state and for the United States.

Table 15 contains the data relating to custom carding mills, which have been included as woolen mills in the

preceding tables; they are segregated in this table, and a distinct presentation is made by totals for states and for

the United States.

Table 16 shows details, by totals for states and for the United States, relating to the number of establishments

idle during the census year, their capital and machinery.

Table 17 contains a detailed presentation by totals for states and for the United States, showing the results of

the inquiry relating to the shoddy manufactm-e.



72 MANUFACTURING INDUSTRIES.

Table I.—COMPARATIVE STATEMENT OF WOOL MANUFACTURE FOR THE UNITED

(EXCLUDING HOSIERY

61
62
63
64

65
UU I

STATES AND TEEEITORIES.

Number
of

establish-
mcBts
m

United States

:

1840
1850 id) .

1860 (e) .

1870
1880
1890

New England states

:

1840
1860
1860
1870
1880
1890

Maine

:

1840.
1850 .

1860 .

1870 .

1880.
1890.

New Hampshire;
1840 .

.

i860
1860
1870
1880
1890 ..;....

Vermont

:

1840.
1850.
1860.
1870.
1880.
1890.

MassacTiuselts

:

1840
1850
1860
1870
1880
1890

Rhode Island

:

1840
1850

' 1860
1870
1880
1890

Connecticut

:

1840 . .

.

1860...
1860 . .

.

1870 . .

.

1880...
1890 . .

.

Middle states

:

1840
1850
1860
1870
1880.1....
1890

New York:
1840 .

.

1850 .

.

I860 .

.

1870 .

.

1880 .

.

1800 .

.

New Jersey

:

1840...
1850 . .

.

1860...
1870 ...

1880...
1890...

1,420
1,675
1,476
3,208
2,330
1,693

489
482
420
675
664
518

24
36
28
108
96

144
119
147
226
214
219

119
149
87

117

88
71

620
717
669

1,024
794
652

323
249
168
272
189
138

Capital.

(0

$15, 766, 124

31, 971, 631
38, 814, 422

121, 451, 059
143, 512, 278

c246, 886, 743

9, 259, 936
17, 667, 892
24, 700, 353

63, 856, 145
75, 622, 666

134, 627, 726

316, 105
467, 600
940, 400

4, 187, 745
4, 016, 328
9, 466, 830

740, 315
2, 437, 700
2, 647, 300
5, 626, 100
7, 1.50, 855

12, 016, 721

1, 406, 950
886, 300

1, 746, 300

2, 380. 900

2, 320, 161

3, 304, 382

4, 179, 850
9, 089, 342

13, 005, 853
26, 722, 900
36, 764, 000
66, 568, 586

685, 350

1, 013, 000
3, 169, 000

10, 467, 500
13, 016, 116
24, 310, 743

1, 931, 335

3, 773, 950
3, 191, 500

14, 521, 000
12,255,206
18. 971, 463

5,519,175
8, 351, 908

10, 472, 728

37, 194, 990

53, 834, 368
86, 140, 269

3, 469, 349

4, 459, 370
4, 133, 568

14, 451, 232
18, 248, 698
26, 853, 583

314, 660

494, 274
646, 200

1, 524, 200

2, 991, 125
6,441,571

AVESAGE NUMBER OF EMPLOYltS AND TOTAL WAGES.

Aggregates.

Average
number.

21, 342
45,438
50, 419

105, 071
132, 672
157, 923

11, 268
22, 520
30, 130
64, 851
67, 582
79, 063

532
624

1,064
3,104
3,244
5,193

2,127
2,655
5,081
5,599.

6,222

1,450
1,393
2,073
1,895
2,084
1,585

5,076
11, 130
15, 638
28, 025
34,717

961
1,758
4,232
7,894

12, 125
17, 787

2,356
5,488
4,468
8,852
9,813
9,913

8,464
13, 802
16, 121

36, 322

64, 138
63, 757

4,636
6,674
6,123

12, 487
16, 428
17, 693

1,522
4,072
6,971

Total wages.

$11,699,630
35, 928, 150

40, 687, 612
58, 397, 470

7, 032, 555
19, 588, 984
21,390,036
30, 027, 697

273, 696
1, 065, 151
1, 090, 528
1, 961, 511

687, 746
1, 788, 894
1, 701, 619
2, 352, 565

214, 572
649, 628
544, 138
626, 440

9, 809, 718
11, 027, 822
14, 658, 774

1, 069, 728
2, 862, 492
3, 703, 257
6, 561, 759

1, 128, 324
3,413,101
3, 322, 672
3, 867, 648

3, 717, 095
12, 619, 089
16, 682, 073
23, 929, 322

1,351,955
4, 315, 710
5, 189, 180
6, 596, 593

226, 788
493, 054

1, 152, 754
2, 073, 771

Males
above 16

years.

21, 342
26, 559
29, 852
53, 400
67, 042
82, 080

11, 268
11, 980

16, 993
26, 462
34, 939
43, 599"

532
310

566
1,692
1.810
3,285

893
926

1,291
2,259
2.811
3,276

1,450
683
895
935

1,171
947

6,076
6,167
8,964

13, 228
17, 588
21, 231

961

987
2,594
3,644
5,871
8,946

2,356
2,907
2,684
4,804
5,688
5,914

8,464
8,549
9,928

18. 182
26, 797
30, 938

427
411
608
709

2.287
2,965

Females
above 15

years.

a The comparatiNC statement of hosiery and knit goods manufacture is given on pages 80 to 85.

b The number of establishments aflbrds no clew to the growth or condition of the industry of wool manufacturing

18, 879
20, 567
39, 160
49, 107

65, 066

10, 540
13, 137
22, 605
25,712
31, 178

314
499

1,287
1,140
1,758

1,201
1,364
2,328
2,284
2,762

710
1,178
769

4,963
6,674

11, 961
14, 060
15, 420

771
1,638
3,184
4,387
7,114

2,581
1,784
3,086
3,058
3,523

487
378
552

1,118
2,787

Children.

12,521
15, 623
10, 777

5,784
6,931
4,286

225
294
150

494
504
184

201
130
37

2, 836
3,069
1,712

1,060
1,867
1,727

962
1,067
476

5,112
7,197
5,347

1,705
2,092
1,309

261
667
219

MACHINERY.

Cards.
Combing
machines.

3,319
8,706
6,989
7,016

1, 774
3,471
3,396
3,762

80
335
274
387

204
360
317
380

99
177
145
120

873
1,433
1,622
1,785

253
484
495
558

265
682
543
532

920
2.558
2,164
2,203

324
940
830
702

61
98
161

202

261

515
869

225
302
519

172
190
265

7

70
193

36
210
301

This is due to the fact that in all censuses
il

of the industry (except that of I860) the custom carding mill has been counted as a wool factory, although It is not, in the modem use of the term, a factory, an
ought not therefore to be included with the statistics of factory manufacture. The present census has made such au elimination possible hereafter by a distinct
statement (Table 15) of the statistics of custom carding mills.
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Table 1.—COMPARATIVE STATEMENT OF WOOL MANUFACTURE FOR THE UNITED STATES,

(EXCLUDING HOSIERY
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BY GEOGRAPHICAL DIVISIONS AND STATES AND TERRITORIES: 1840-1890—Continued.
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Table 1.—COMPAEATIVK STATEMENT OF WOOL MANUFACTURE FOE THE UNITED STATES,

(EXCLUDING HOSIERY
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Table l.-COMPARATIVE STATEMENT OF WOOL MANUFACTURE FOR THE UNITED STATES,

(EXCLTJDING HOSIBET
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Table 2.—COMPARATIVE STATEMENT OF HOSIERY AND KNIT GOODS MANUFACTURE FOR THE
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UNITED STATES, BY GEOGRAPHICAL DIVISIONS AND STATES AND TERRITORIES: 184:0-1890.
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Cost of
materials used.
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Table 2.—COMPARATIVE STATEMENT OF HOSIERY AND KNIT GOODS MANUFACTURE FOR THE
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Table 2.—COMPAEATIVE STATEMENT OF H08IEEY AND KNIT GOODS MANUFACTURE IN THE UNITED

110

Southern states (a) 1860

.

18S0.
1890.

Alabama - 1890.
Georgia 1890.

Kentucky 1860.
Louisiana 1890.
North Carolina : 18D0.
West Virginia 1880.
All other southern states (6) 1890.

Ifum.
her of
estab'
lish-

ments.

Capital.

$2,700
5,000

647, 099

94, 373
121, 494
2,700

106, 600
72, 900
6,000

251, 732

AVERAGE NUMBER OF EMPLOYES AND TOTAL
WAGES.

Aggregates.

Aver-
age
num.
ber.

Total !

wages.

V
1,514

412
349
4

284
184
4

285

$1,680
I

700 I

313, 060

64, 838
71, 962
1,680

51, 841
30, 410

700
94, 019

Males
above

16
years.

4
2

241

25
54
4

26
24
2

112

Fe-
males
above

15
years.

137
221

258
105

Chil.
dren.

2
379

250
74

MACHINERY.

Cards.
Comb-
ing ma-
chines.

Knit-
ting
ma-

chines.

1

795

128
225

169
136

1

137

Looms. Spin-
tiles.

6,363

1,800
512

.OS With the exception of Kentucky and West Virginia, the states ia this group dirt nrit manutacture liosiery and knit goods until 1890.
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Cost of
materials tised.
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Table 3.—STATISTICS OF WOOL MANTJFAdTUEE,

STATES AND TERRITORIES.

Number
of

establish-
ments.

The United States.

Alabama
Arkansas—
California. .

.

Connecticut

-

Delaware

—

i
3
4
5
6

7
8
9

10
11

I

Kentucky .

Georgia

.

Illinois .

Indiana

.

Iowa.

Louisiana
Maine
Maryland
Massachusetts.
Michigan

Minnesota

MisBouri.
Kew Hampshire

.

New Jersey

New York
North Carolina .

Ohio
Oregon
Pennsylvania...

Ehode Island .

Tennessee
Texas
Utah
Vermont

Virginia
"West Virginia
"Wisconsin
All other states (b)

.

2,489

Value of
hired

property.

$17, 320, 780

55
17
44

4
82
17

293
43

24
7 I-

42

32
113

6
703

85
49
4
14

104, 870
eeo, 334

337, 000
67, 725
18, 000

120, 700

12, 900

89, 400
8,600

1, 41.5, 001
142, 400

56, 300

46, 050
224, 900
321, 983

2, 223, 622
6,200

192, 810

6, 305, 859

2, 552, 476
2,700

28, 250
173, 500

38, 625
3,800

164, 825
11. 550

Direct investment.

Aggregate.

$296, 494, 481

112, 698
27, 435

2,661,480
23, 794, 374

450, 974

420, 033
2, 904, 494
3. 686, 345

703, 550
2, 766, 683

110, 000
9, 484, 925

522, 531
71, 066, 526
1, 559, 004

811, 269
1, 553, 465

753, 863
14, 721, 786
7, 793, 714

46, 461, 914
411, 988

3, 550, 879
1, 350, 585

61, 142, 888

26, 039, 361
1, 393, 679

371, 270
612, 679

4, 059, 264

941, 071

343, 881
3, 711, 104

198, 879

Land, build-
ings, and
machinery.

$129, 721, 571

70, 473
21, 800

1, 540, 603
9, 386, 218

257, 000

305, 940

1, 103, 072
1, 703, 246

301, 800
1, 335, 527

77, 100
3, 956, 686

285, 099
28, 378, 202

677, 397

437, 611
876, 030
484, 935

5, 304, 506
3, 923, 511

22, 560, 855
L27, 330

1, 609, 893
342, 820

28, 086, 739

11, 660, 236
672, 013
256, 130
297. 045

1, 472. 666

494, 037
171, 970

1,332,273
104. 758

$166, 772, 910

36, 225
5,635

1, 120, 877

14, 408, 150
193, 974

114, 093

1, 801, 422

1, 983, 099
401, 750

1,431,156

32, 900
5. 528, 239

237, 432

42, 688, 324
881, 607

373, 658
677, 425
268, 928

9, 417, 280
3, 870, 203

23, 901, 059
184, 658

1, 940, 986
1, 007, 765

33, 056, 149

14, 379, 125
721, 666
115, 140
315, 534

2, 586, 698

446, 984
171, 911

2, 378, 831
91, 121

Miscella-
neous ex-

penses.

$19, 249, 508

3,841
752

171, 035

1, 499, 495
27, 404

21, 492
178, 282
305, 940
40, 469

186. 443

2,728
594, 324
24,189

4, 900, 703
118, 181

70, 556
18, 054

33, 578
868, 253
649, 032

2, 624, 573
17, 855

206, 041
86, 906

3, 963, 798

1, 978, 752
56, 263
17, 333
29, 301

241, 573

69, 637
16, 708

226, 851
11,266

AVERAGE NUMBER OF
EMPLOri;S AND TOTAL

WAGES.

Aggregates.

AA'ei-age
number.

219, 132

Total ^v.^gos.

.$76, 660, 742

428
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AVERAGE NUMBER OF EMPLOYKS AND TOTAL WAGES—Continued.

Oilicers, firm .nembers, and clorU.s.

Males Females
above 16 above 1.5

yeais. years.

5,050

6
9
44
227

7

28
119
127
38

124
24
097

802
30
166
44

1,340

276
69
17
20
57

46
36
120

74
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Table 3.—STATISTICS OF WOOL MANUFACTURE; ALL

STATES AND TEKRITOKIES.

The United States

.

Alabama
Arkansas
California—
Connecticut.
Delaware—
Georgia
niinoia
Indiana
Iowa
Kentucky

Louisiana
Maine
Maryland
Massachusetts

.

Michigan

Minnesota
Mississippi
Missouri
New Hampshire .

New Jersey

New York ,

North Carolina.
Ohio
Oregon
Pennsylvania.

.

Khode Island.
Tennessee
Texas
Utah....:
Yermont

Yirginia
"West Yirginia-

.

"Wisconsin
All other states

POWER—continued.

Water.

"Water wheels.

Num-
I

Horse
her.

j
power.

669 21, 678

Turbine wheels.

2,228

135

Num.
her.

Horse I

power.

1,012

327
12
112

2,107
57

4,235
130

101

82
1,409
316

3,623
128

1,745

1,821
300

233
119
624

63, 045

35
10
80

5,685
213

292
285
364
357
120

Other power.

Num-
ber of
motors:

234
13

1

112
20

ISl

12

16
6

70

63
11

5,560
212

21, 359

479
75
:o

6,449
1,001

10, 805
282
289
487

2,007

3, 305
241

270
1,375

429
22

547
31

Horse
power.

.MACHINERY.

32

243'

150
4

Cards.
(Sets.)

8,198

646 '

15

71
153
30
104

1
387
30

1,837
68

37
31
52

I

492
235

1,403
35
112
21

1,299

572
80
9

31
157

60
42
69
6

Combing'
machines.

For-
eign.

674

34

Ameri-
can.

5

197

181

146

Spindles.

Woolen. "Worsted

2, 329, 099

160
735

18, 698
198, 326

7,306

4,512
24.569
48, 082
10, 828
37, 971

119, 418
8,294

541, 626
17, 239

7,510
9,196

12, 964
148, 870
63, 065

289, 672
4,682

34, 699
6,052

409, 096

177, 072
19, 138
1,900
7,960

51, 423

14, 398
7,404

24, 806
1,528

657, 324

26, 656

190, 814

21, 304
23, 552

Cotton.

196, 077

126, 027

144, 271

128

5,000

6,000

1,850
7,000
2.856

48,334

20
3,000

22, 528
6,820

20

Looms.

69, 807

12
24

292
3,640

229

119
323

1,006
158

1,679

2

2,020
114

16,354
158

126
376
261

4,049
1,533

5, 103
169
717
95

22, 144

6,607
926
135
99

682

212
153
258
34
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Tari.e 3.-STATISTICS OF AVOOL MANUFACTURE, ALL
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Table 4 .•NUMMARY OF STATISTICS OF WOOL MANUFACTURE,

Dii'ect inTestment.

Nnmber I

of
I

establish- Value of
ments. hired

I

property.

Value of plant. Live assets.

Aggregate.

Total.

[ Machinerv^
Land. Buildings.

|
tools, and ' Total,

implements.

Kaw
materials.

1
i

Total

2 Woolen mills
3

I

"Worsted mills -

4 Carpet mills (other than rag)
5 Felt mills
6 Wool hat miUs
7

j
Hosiery and knitting mills -

.

2.489

1.311
143
173
34
32

$17,320,780 I $296,494,481 i, $129,721,571 $14,954,323 1 $40,144,544' $74, 622, 704 :; $166, 772. 910
|

$45,330,372

6, 859, 174
4, 109, 526
1.278,150
128,400
226, 960

4, 71S, 570

130,989,940 i

68,085,116
38, 208, 842
4,460,621
4. 142, 224

50. 607, 738

57. 820, 243
27, 890, 810
17, 375, 384

1, 865, 984
1. 194, 389

23. 574. 761

6, 534, 819
2, 842, 769
2. 884, 139

276, 780
144, 360

2, 271. 466

19, 332, 575

7, 962, 865

5, 559, 458
714, 453
381, 105

6, 194. 088

31,952,849
17, 085, 176
8, 931, 787

874, 751
668,934

15. 109, 207

73, 169, 697
40, 194, 306
20, 833. 458
2, 594, 637
2, 947, 835

27, 032. 977

19, 494, 122
10, 844, 736
6, 754, 041
835,694
900,459

6, 501, 320

Total

Woolen mills
Worsted mills
Carpet mills (other than rag)
Felt mills
Wool hat mills
Hosiery and bnittingmills. .

.

.M.\CHIXEET.

Steam.
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BY CLASSES, FOR THE UNITED STATES: 1890.

CAPITAL— continued

.

Direct investment- Coutinuetl.

Live assets—Continued.

Stocli in pro-
cess and
finished

products on
hand.

$64,022,114

29, 489, 237
15, 606, 658
5, 705, 756

824, 370
1, 029, 917

11, 366, 176

Cash, bills and
accounts receiv-

able, and all

sundries not else-

where reported.

$57, 420, 424

MISCELLANEOUS EXPENSES.

Total.

24, 186, 338
13, 742, 912
8, 373, 661

934, 573
1, 017, 459
9, 165, 481

$19, 249, 508

8, 402, 623

4, 917, 760
1,819,441

232, 871
249.568

3, 627, 245

Rent paid for
tenancy, i

$1, 348, 818

541, 807
296, 237
108, 997
12, 648
19, 070

370, 059

Repairs, ordi-

nary, of build-
ings and

machinery.

$1, 174, 793

530, 236
267,713
168, 488
16, 000
13,432

178, 944

$1, 353, 049

647, 602
250, 385
125, 280
29, 825
26, 703

273 254

$3, 179, 531

1, 390, 810
808, 820
275, 655
49, 686
36, 033

618, 627

Interest paid
on cash used in

the business.

$5, 841, S

2, 865, 941
1, 596, 813

349, 378
51, 758
79, 134

Sundries
not elsewhere

reported.

.6, 351, 354

2, 426, 227

1, 698, 792
791 , 763
72, 954
76, 196

1,286,422

AVEBAGE NUMBER OF EM-
PLOYES AND TOTAL

WAGES, (a)

Employl^s. I AVages-

219,132

79, 351

43, 693

29, 121

2, 266
3,692

61, 209

$76, 660, 742

28, 478, 931
15,880,183
11, 633. 116

1, 041. 296

1, 363, 944

18, 263, 272

MACHINERY- -continued.

Spindles.

2. 329, 099

Worsted.
;
Cotton.

Looms on woolen and worsted goods

TJxoad
looms on
woolen
eoods.

1,742.288
207, 180
53,046
13. 829

,

19, 750
479, 675
151,132

196, 077

53, 342
68, 225
4,680

19, 028
1,366
194
200

Broad
looms on
worsted
goods.

8,482

1,037
7,445

Narrow
looms on
woolen
goods.

17, 653

17, 289
297
44
10

Narrow
looms on
worsted
goods.

11,447

1,436
9,936

Hand
looms.

Looms on carpets and rugs.

Ingrain
hand
looms.

Ingrain
power
looms.

Venetian
hand
looms.

Venetian
pow6r
looms.

109

Tapestry
brussels
power
looms.

Body
brussels
power
looms.

298
61
99 1,4E8

1,224

A^Lmin-
ster
power
looms.

1.224

312, 756 6,767 69,830 60 13 75

MATERIALS USED—continued.

Total for-

eign and
domestic
wool in
scoured
pounds.

214, 945, 513

100, 226, 094
64. 989, 746

36, 726, 837

4, 213, 230
3,018,114

16, 771, 492

Shoddy

-

Pounds. Cost

61, 561, 619

862, 397
608, 831
598, 512
450, 384
306, 351
736, 144

$6, 929, 334

5, 398, 617
347, 006
39, 296

179, 505
86, 963

878. 948

"Waste and wool noils. Camel's liair and noils. Mohair and noils

Pounds, i Cost.

23, 370, 056

13, 608,

1,391,

860,

1,344.
662.

5, 603,

15, 417, 429

2, 363,

466,

146,

262,

166.

2. 021,

Pounds. Cost.

7, 684, 804

1.781,
4,411.

1, 001,

68,

11,

410,

$1, 250, 367

672,

140,

5,

139,

Pounds.

2, 136, 244

60, 533

2, 038, 732
32, 302

4,508
169

Cost.

$848, 533

15, 991
824, 869
5,466

2,130
87

All other animal hair.

Pounds. Cost.
i

16, 865, 764 $1, 153, 997

9, 619,

1, 083,

3, 645,

2, 365,

147.

14,

493, 492
120, 585
373, 823
48, 301

113, 878
3.918

Raw cotton.

Pounds.

75, 428, 865

36. 993, 712
3, 881, 743
1, 725, 761

395, 032

32, 432, 617

Cost.

$8, 668, 149

4, 198, 527
438, 637
181,637
37, 133

3, 712, 215

MATERIALS USED—Continued.

Tarns not made in mill—Continued.

I.

Spun silk yarn.

Pounds Cost.

131,529

69,358
19,427

42,744

$591,226

281,211
127,776

182,240

Jute yarn.

Pounds. Cost.

23,795,444 $1,709,461

125,327

23,670,117

13,181

i,"696,'2'80

Linen yarn.

Pounds. Cost.

10,123,816

2.529
100.350

9,719,242

301,696

$1,621,293

895
50,473

1,504,590

Oil.

Gallons.

4,243,618 $1,374,049

2,439,573
664.750
546,734
4!l,24U

2(2,817

528,604

Cost.

773,839
258,476
184,891

14,704
7,102

136,037

Soap.

!

Chemi-
cals and
dyestuffs,

I

Pounds. Cost,

39,290,827 $1,319,203

18,572,964
9,486,021

3,118,925
834,'205

631,476
6,647,236

614,997
333,288
101,499
32;718
23,867
212,844

Cost.

$6,453,665

3,213,929
1,445,965
978,877
122,100
128,741

564,053

Fuel.

Total
cost.

$3,892,456

1,711,169

1,048,245
446,601
92,551
84,904

509,086

Coal. ! Wood.

Cost. Cost.

3,666,204 $226,262

1.628,208

1,026,320
446,251
90,653
84,904

489,968

182,961
21,925

250
1,998

19,118

Rent of
power
and
heat.

Another
materials.

Cost.

$279,730

108,669
62,427
18,055

750
2,250
87,579

Cost.

.$8,600,450

2,230.554

1,060,587

1,411,394

172,816
707,663

3,017,436
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Table 4.—SUMMARY OF STATISTICS OF WOOL MANUFACTUEE,

Total

.

^' ooleu mills
Worsted mills
Carpet mills (other tlian rag)

.

Felt mills
Wool hat mills
Hosiery and knitting mills . .

.

All wool woven iroods.

Aggregate
value.

$337, 768, 524

133, 577, 977

79, 194, 652
47, 770, 193
4, 654, 768
5, 329, 921

67. 241, 013

Square
yards.

101, 299, 065

95, 807, 636

4, 800, 230
1)1,862
579, 337

Cloths, doeskins, cassi- i

meres, cheviots, indigo
I

dannels, and broadcloths i

for men's wear. i

Yalue. Square
yards.

$55,892,300 25,637,998

51,205,385
:
23.008,903

4.109,368 1 2,258,947
80,300 1

497,307
;

370,148

Overcoatings, cloakinga,
and kerseys for both

men's and women's wear.

Square
yards.

$24,076,808
1

1 4,826,767

21, 648, 649
2, 067, 982

360, 177 I

4, 020, 612
806, 155

Value.

$5, 746, 015

4, 695. 723
1, 050, 292

Carriage cloths or"

all weights.

Square
yards. •

Value.

1,282,921 $626,791

1, 282, 921 626, 791

PRODUCTS—contin ued.

Union or cotton mixed woven goods.

Total.

Total

.

"Woolen mills
Worsted mills
Carpet mills (other than rag)

.

Telt mills
Wool hat mills
Hosiery and knitting mills . .

.

Square
yards.

Value.

Unions, tweeds,
cheviots, cassimeres, or 1

other goods
for men's wear.

Square
yards.

56,322,882 $24,304,966 I! 21,042,283

54, 385, 108 ' 23, 009, 976 20. 023, 283
1,937,774, 1,294,990 1,019,000

$12, 720, 597

12, 103, 503
617, 094

(Overcoatings and
cloakings.

Square
yards.

4, 379, 128

Value.

, 141, 111

Sackings, tricots, and
dress goods

for women's wear.

Square
yards.

Value.

9, 892, 377

9. 892, 377

$2, 532, 598

2, 532, 598

Flannels and linseys.

Square
yards.

11, 621, 679

11, 621, 679

"Value.

$3, 314, 733

3, 314, 733

PRODUCTS—continued.

Goods woven on cotton warps, weft partly or wholly of wool oi- hair—Continued.

Wool-filling dress goods
and repellents.

Square
yards.

Total 17, 655, 80315

16
17
18
19
20
21 Hosiery and knitting mills .

Woolenmills 17,150,803
Worsted mills i 505, 000

Carpet mills (other than rag)
i

Felt mills
Wool hat miUs .

$4,274,012

4, 184, 262
89, 750

Flannels and shirt-
ings.

16, 778, 222 $4, 795, 797

16, 729, 685
33, 390

Square -^^ ^ I Square
yards.

^"l"*"
-1 yards.

10,929,529 $3, 068, 666

4, 782, 829 : 8, 703, 822
6, 104

I

2, 225, 707
2, 546, 338

522, 328

Jeans, kerseys, and
Jinseys.

Square
yards.

17, 126, 217

17, 126, 217

Value.

4, 738, 034

4, 738, 034

Upholstery goods and
sundries—wool.

Total
value.

1 Tapestry, terry,
' rep, and damask.

I^X^ I

^'»'--

$193,893 I] 136,882 $100,263

133, 600 35,000
I

40,000

60,263 I 101.882 60, 263

PRODUCTS— continued.

Goods woven on cotton warps, weft partly or wholly of worsted.

Total.
Cassimeres, doeskins, coat-

ings, suitings, and other goods
for men's wear.

Square
yards.

Total .

Woolen^mills
Worsted mills
Carpet mills (other than rag) .

Felt mills
Wool hat mills
Hosiery and knitting mills...

78, 021, 820

5, 268, 142

72, 753, 678

Square
yards.

$23, 592, 084

2, 000, 031
21, 592, 053

10,878,800

568, 597
10, 310, 203

Value.

', 913, 126

Worsted-filling dress goods,
delaines, cashmeres, serges,
and other stuffs for women's

Square
yards.

563, 225
, 349, 901

«2, 557, 940

3, 531, 356
59, 026. 584

Value.

$12, 423, 438

990, 904
11, 432, 534

Linings, Italian cloths, and
lastings.

Square
yards.

4, 585, 080

1, 168, 189
3, 416, 891

Valne.

$1, 255, 520

445, 902
809, 618
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PRODUCTS—continued

.

All wool woveu goods—Continued.

Dress goods, sackings, tri-

cots, ladies' cloth, broad-
cloth, and other goods for

women's wear.

Square
yards.

25, 237, 390

24, 608, 977
628, 413

Value.

$9, 014, 477

8, 769, 257
245, 220

Fl.innels,

Square
yards.

32, 795, BOO

32, 762, 273
17, 182

Value.

$10, 472, 019

10, 468, 567
2,662

Blankets. Horse blankets.

Square
yards.

5, 059, 725

4, 666, 057
'356, 000

37, 668

Value.

;, 694, 574

2, 532, 324
141, 250

Square
yards.

924, 049

666, 625
97, 548
4,500

155, 376

$516, 249
{

357, 411
52, 258
1,250

105, 330

Carriage robesr

Square
yards.

775, 963

257, 298
411, 303

107, 362

Valiie.-

"Woven shawls, wool
or worsted.

Square-
yards.

$646, 904

145,019
422, 835
79, 050

4, 768; 652

4, 533, 97G'

224,082.

$2, 098, 523

1, 971, 654
126, 869

PRODUCTS—continued.

Union or cotton mLted woven goods—Continued.

Blankets.

Square
yards.

4, 804, 390

4. 804, 390

$1, 390, 660

1, 390, 660

Horse blankets.

Square
, yards.

4, 583, 025

4, 514, 437
68, 688

Value.

$1, 205, 267

1, 171, 390
33, 877

Goods woven on cotton warps, weft partly or wholly of'wool or hair.

Total.

Square
yards.

116, 686, 568

111, 027, 431
5, 517, 176

Value.

$39, 794, 997

37, 199, 986
2, 669, 617

Cassimeres, doeskins,
coatings, suitings, and
other goods for men's

wear.

Square
yards.

29, 788, 143

27, 882, 734
1, 890, 070

$14, 426, 731

13, 273, 684
1, 142, 821

Overcoatings and
cloakings.

Square
yards-.

5,677,998

4, 814. 989
863, 009

Value.

$4, 195, 675

3, 387, 061
808 614

Square
yards.

18, 630. 666

18-, 619, 181

$4, 296, 082

4, 287, 778 9
10
ir
12--

13-

lii

25, 394 8,304

PRODUCT s—continued

.

Upholstery goods and sundries—.wool—Continued.

Braids and braid- Picture cord.

.-iunning
vards.

60, 000

Running
yards.

$•28, 600

28, 600

$66, 000

65, 000

Total braids
and braiding
and picture

cord.

Running
yards.

50, 060, 000

50, 060, 000

All worsted woven goods-.

Total.

Square
yards.

Value.

t26, 427, 833

2, 626, 174
23, 801, 669

Coatings : serges and
suitings for men's wear.

Square
yards.

17, 691, 087 $22, 386, 452

2, 245, 287

20, 141, 166

Dress goods, cashmeres,
serges, and other goods

for women's wear.

Square
yards.

11, 349, 319

1, 017, 320
10, 331, 999

Value.

$3. 906, 398

380, 887
3,524,511

Buntings.

Square
yards.

566, 880

666, 880

$135, 983

135, 983

15'.

16.

17
18v
10'
20-

r-2B

PRODUCTS—continued.

Upholstery goods and sundries—worsted.

Total
value.

$3, 440, 270

1, .330, 332

2, 019, 636

90, 302

Worsted or mohair
goods, tapestry,
plueh, terry,

and rep.

Square
yards.

3, 994, 406 $2, 265, 618

2. 810, 158

1, 096, 293

87, 965

Value.

Braids and braiding.

Running
vards.

82, 545, 251

115, 000

82, 430, 251

Value.

$993, 022

106, 000
887, 022

Webbings, goriags,
elastic fabrics,

bindings, fringes, and
other sundries.

Running
yards.

1,254,500

1,092,700
161,800

Total
carpets

and rugs.

Value. !

$181, 630

j.67, 360

24, 270

$46, 464, 417

Value.

7,334

4e,"457,'683'

Carpets.

Ingrain, 2-ply.

Square
yards,.

32, 921, 489 $13, 781, 984

2,830

32,918,659

Value.

1,290

i3,"780,"694'

Ingrain, 3-ply.

Squiare
yards.

3, 251, 368 $1, 816, 484

Value.

1, 816, 484

Ingrain, art.

Square
yards.

663, 515

Vaiuet

$325; 984

553, 513 325, 984

23:

24
25"-

26
2r
2S-
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Table 4.—SUMMARY OF STATISTICS OF WOOL MANUFACTURE,

PRODUCTS—coDtinued.

Carpets—ContiEued.

Tapestry brussels.

Total

.

"Woolen mills
"Worsted mills -;:
Carpet mills (other than rag) .

Felt mills ,....,.
Wool hat mills
Hosiery and knitting mills - - -

Runniug
yards.

20, 008, 961

^'alue.

$11, 476, 846

20,008,961
I

11,475,

Body hrussels.

Kunning
yards.

9, 442, 348

9, 442, 348

$8, 107, 549

8, 107, 549

Tapestry velvet.

Kunning

$2, 239, 166

2, 239, 166

Wilton or wilton
velvet.

Running
yards.

1, 030, 101

1, 030, 101

Value.

$1, 532, 409

1, 582, 409

Banning
yards.

379, 341

Value.

$473, 163

250

472, 915

PRODUCTS—continued.

Rugs—Continued.

Smyrna.

Number.

Total

.

1, 430, 036

Woolen mills ,

,

AVorsted mills
Carpet mills (other than rag

)

Felt mills
Wool hat mills
Hosiery and knitting mills . .

.

500

1, 429, 536

Value.

$2, 368, 000

1,000

2, 367, 000

Other woolen.

Num.
'her.

Value.

$73, 817

73, 817

Felt goods.

Square
yards.

6, 950, 001

37, 619
1,009

103, 258
., 808, 115

Value.

$3, 120, 293

22, 815
1,524

67, 118
3, 028, 836

Cloths.

Square
yards.

2, 628, 546

20, 000
1,009

2, 607, 537

6,000
1,324

979, 364

Trimmings and
linings.

Square
yards.

1, 176, 114

Value.

$90, 738

Skirts and
skirting.

Square
yards.

Value.

$1, 200

1, 200

Total

.

"Woolen mills
"Worsted mills
Carpet mills (other than rag)

.

Felt mills
"Wool hat mills
Hosiery and knitting mills . , -

PEODUCTS—continued.

"Wool hats.

Total.

Pozeas.

1, 046, 481

100

1, 046, 381

Value.

$5, 229, 176

Wool hats.

972, 475

5, 828, 876

Value.

$4, 612, 151

All other hats.

!

Dozens. Value.

74, 000 $617, 025

617, 025

Hosiery and knit goods.

Total value.

$63, 416, 497

97, 770

63, 318, 727

Woolen half hose.

Dozens.

1, 363, 062

1, 360, 824

Value.

$2, 900, 143

7,321

I

2, 892, 822

Total

.

PRODUCTS—continued.

HosieiT and knit goods—Continued.

All cotton shirts and
drawers.

Do7,ens.

3, 247, 090

Woolen mills
Worsted mills
Carpet mills (other than I'ag)

.

Felt mills - .
.
,

.

"Wool hat mills
Hosiery and knitting mills -.

500

3, 346(590

Value.

$9, 032, 221

9,024,321

Leggings and gaiters.

Dozens.

25, 072

Value.

$85, 401

25, 072
'

Gloves and mittens.

Dozens. Value.

898, 081

1,931

896, 150

$1, 942, 030

6,950

1, 935, 080

Hoods, scarfs, hubias, etc.

Dozens. Value.

i

342,497
I

$1,476,430

342, 497 1, 476, 430
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I'KoiiiOTS—lontimied.

All othov.

I

Carpets—Contiiiueil,

iloquette. '] Smyrna. Eag.

i:^ -I
,

Rugs

Wilton.

Number, ' Talue.

Moquett«.

Number.

3. 193, 1S6 *3, 247. S45 127.177 $332, 71S 77,ilO $23,629 : 1,316. 74:!
| $425,857 40,644 $S7, 702 60,000

. I 6, lOO , 49tf 3, 925 2, 304

Talue.

lu<rrajn.

Number.

$C6, ODD i^U. 262
I

1

3. 193. 1S6 3. 247. S45 127, 177 332. 71S 71, 310 23, 139 I 1, 312, S18 423, 553 ' 40, 644 87. 702 60, 000 66, 000 6,278 I

PRODUCTS—continued.

Felt ffooda—Contimied.

Table iind piano
,1 For ladies' hats, 'I Saddle felts, i Kubber shoe linings, jl Endless belts. Druggets

^ST ^*i--
^?a?ds^

^«i-- '^yx ^-^•^--
,
'-"K <

^'^-- ^aX ^x'--
': ?!;r I ^»i--

Hair felting

Square
yards.

20. 000 $57. 400 6,000 618,000 45,904 $22,052 2,087.557 $576,946 216.982 $1,086, ( 742 551,760

15, 819 15,615 1.

Value.

$1S8, 341

9
10
11
12
13
14

20,000
1

,i7.400
I

36.000 IS, 000
j

45, 904 22, 952 2, 087, 557
;

103,258
576,946 ; 201,163

! 1,070,471
''

82,080
67,118
24,624 i 551,760 I 188,341

PKODUCTS—continued.

Hosiery and knit soods—Continued.

Woolen bose.
Merino or mixed j Merino or mixed

balf ha*ae. J hose.
Cotton balf hose.

Dozens Value. Dozens. Value. Dozens. Value. ! Dozens. Value.

2. 251. ,V41 $4. 744. 009 376, 253 433. 08;! ?791, 5, 341, 628 $;!, 936, 536

21, 213

Cotton bose.
Merino or mixed

shirts and drawers.
All woolen shirts
and drawers.

Dozens. Value. 1 Dozens.

, 3S7, 409
i
$6, 214, 202 2. 326, 226

Value. Dozens. : Value.

$15,055,999 1,092.841 $8,921,777

4, 000
I

40, 000

2,242,544 4,722,796 376,053 604, 7?3
.j

433,083, 791,227. 5,341,628 3,936,536 7,387,250
1 6,214,052 2,526,226 15,055,999 1, 088, )>41 8,881,777"

PRODUCTS—continued.

Hosiery and knit goods— Continued,

Cniilicnn jackets, fancy
jackets, etc.

Fancy knit goods, wristers,
et<:.

j
Dozens. Value. Dozens.

Boot and shoe linings- Jersey cloth.

$.!, 576. 248 22, 990 $115, 467 270, 633

Value.

.$759,748

Yards. Value.

100

Yards. Value.

3,072,333 ?2, 171.328

,476 13,636

361,478 3, 576, 248 22,990 I 11.1,467
, 59a 711 1, 088, .158 , 157, 692 2C

5079-
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Table 4.—SUMMARY OF STATISTICS OF WOOL MANUFACTURE,
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BY CLASSES, FOR THE UNITED STATES: 1890—Continned.

PRODUCTS—continued.
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Table 5.—WOOLEN MILLS, BY STATES



TEXTILES—WOOL. 101

AND TEEEITORIES: 1890—Continued.

MACHINERY—continued.
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Table 5.—WOOLEN MILLS, BY STATES

2
3
4
5
6

1
8
9
10
11

12
13
14
15
16

17
18
19
20
21

22
23
24
25
26

27
28
29

STATES AND TEEEITOBIES.

The United States

Alabama

.

California . .

.

Connecticut

.

Delaware

Georgia ..-

Illinois
Indiana ...

Iowa
Eentucky

.

Maine.
Maryland
Massachusetts .

Michigan
Minnesota

Mississippi
Missouri
New Hampshire..
New Jersey
New York

North Carolina.
Ohio
Oregon
Pennsylvania .

.

Bhode Island

Tennessee.
Texas
tTtah.-.i..
Vermont .

.

Virginia
West Virginia .

.

Wisconsin
AH other states .

Total foreign
and domes-
tic wool in
scoured
pounds.

10, 569
64, 500

1, 588, 993
6, 341, 262

265, 599

147, 646
1, 321, 559
3, 478, 264

960, 916
1, 542, 884

6, 784, 485
372, 900

25, 493, 874
897, 016
781, 552

810, 562
644, 238

6, 693, 439
4, 466, 131

3, 520, 270

371, 952
1, 848, 702

673, 694
17, 814, 990

7, 043, 711

1, 135, 578
332, 160
365, 500

1, 766, 642

659, 745
438, 250

1, 477, 461
111, 150

MATERIALS USED—continued.

Shoddy.

Pounds.

20, 000

53, 111
5, 211, 440

95, 890

10, 000
67, 253

144, 303
46, OOO

707, 940

1,498,807
40, 000

20, 272, 168
269, 148
4,000

36, 000
7,000

3, 174, 370
2, 778, 040
1,197,099

40, OOO
199, 680
5,000

12, 125, 904
1, 803, 842

197, 690
1,000

88, 5.85

9,632
196, 274

Cost.

$5, 398, 617

6,000

521,

16,

2,

17,

21,

7,

110,

247,

4,

1, 934,

31,

270,

151,

1, 135
318:

050
756
546

250
577
729
650
016

233
000
590
383
500

,920
,256
333
902
513

000
768
700
070

;, 165
145

"Waste and wool noils.

Pounds.

13, 608, 369

5,000
30, 000

431, 457
557, 398

2,474

48, 600

'""'2i,654

196, 486
150, 000

4, 799, 883
9,300

4,000
538, 851
731, 704
216, 177

45, 738
38, 312

5, 086, 267
340, 946

49, 100

800
50, 000

5,547
832

248, 443

Cost.

$2, 353, 364

2,500
6,000

112, 120
40, 037

397

8, 646

2,105

62, 544
42, 000

664, 839
2,304

400
107, 735
130, 653
56, 669

4,672
7,281

875, 886
133, 995

64
12, 000

402
141

72, 308

Camel's hair and noils. •

Pounds.

1,781,240

67, 568

19, 867

600

35, 178

'375,'868

105, 000

9,409

1, 109, 454
38, 284

8,650

1,500

'6,'262

$289, 970

15, 552

4,458

282

12, 618

'S8,'6i6'

18, 600

131, 704
7,930

1,938

240

'3,424'
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Table 5.—WOOLEN MILLS, BY STATES

34

STATES AND TERRITORIES.

The XTnited States.

Alabama
Arkansas
California
Connecticut .

Delaware

Georgia—
Illinois—
Indiana—
Iowa
Kentucky .

Maine
Maryland
Massachusetts
Micnigan
Minnesota

Mississippi
Missouri
New Kampshire

.

New Jersey
New York

North Carolina .

Onio
Oregon
Pennsylvania...
Kbode Island ...

Tennessee .

Texas
Utah
"Vermont...

"Virginia
"West Yirginia. .

.

"W"i8consin
All other states.

Aggregate
value.

$133, 577, 977

17, 150
38, 360

1, 325, 033
9, 082, 493

482, 022

173, 245
1, 299, 506

2, 989, 182
695, 218

2, 351, 117

7, 521, 317
579, 516

35, 771, 161
844, 052
539, 995

924, 185
548, 457

8, 004, 264
5, 653, 166
5, 188, 020

308, 946
1, 513, 302

614, 932
29, 878, 010
9, 884, 945

1,216,419
359, 230
338, 534

2, 723, 683

609, 809
328, 800

1,669,944
104, 364

All wool woven goods.

Total.

Square
vards.

95, 807, 636

700
1, 366, 651

6, 342, 270
327, 612

1, 646, 506
3, 714, 040
1, 176, 626

29, 550

8, 219, 000
579, 883

35, 040, 073

881, 329
681, 490

9,600
556, 739

8, 806, 591
1, 826, 871
3, 868, 113

117, 550
1, 704, 027

117, 283
10, 325, 818
3, 502, 424

109, 400

577, 536
1, 379, 555

477, 382
479, 876

1,695,381
247, 760

Value.

$51, 205, 385

400
716, 576

;, 333, 980
310, 662

1, 068, 636

1, 738, 664
569, 792
24, 315

4, 061, 092
572, 156

17, 332, 989
630, 626
464, 550

4,900
200, 960

3, 287, 023
1,887,890
2, 654, 228

58, 570
863, 864
123, 938

4, 256, 656
4, 192, 508

46, 085

197, 260
,61^,542

382, 294
200, 160

1, 278, 267
98, 802

Cloths, doeskins,
cassimeres, cfaeviots,

indigo flannels, >and
broadcloths for men's

Square
yards.

23, 008, 903

143, 102
1, 624, 825

263, 412

450, 718
133, 770
2,600

1, 664, 838
538, 175

6, 164, 897
715. 146

7,675

6,000
6,170

1, 332, 066
1, 459, 695

1, 552, 702

60, 650
360, 805
41,809

1, 158, 019
3, 142, 852

83, 650

23, 381
41, 479

3S», 450
104, 128
565, 730

1,200

Value.

$21, 648, 649

131, 745
1, 527, 176

263, 412

741, 248
368, 981
121, 389

2,060

1, 022, 606
557, 200

6, 668, 386
550, 164

6,150

3,000
4,513

834, 236
1, 503, 267
1, 361, 563

38, 300
238, 769
79, 912

772, 149

3, 732, 008

34, 660

30, 818
44,166

318, 449
56, 377

635, 645
400

Overcoatings, cloakings,
and kerseyfS'lbr both

men's and women's wear.

Square
vards.

4, 020, 612

499, 466

89, 170
1,290

942, 275
600

1, 351, 659
5,000
4,000

630

'i39,'686

11,250
27, 750

438, 353
321, 572

143, 892

41,625

""'3,666

Value.

$4, 695, 723

622, Oil

115, 419
1,290

1,101,946
450

1, 446, 019
3,400
3,000

750

'ni.'oos'

3,700
26,000

630, 514
450, 000

27, 800

2,400

Carriage cloths of all

weights.

Square
yards."

1, 282, 921

156, 000

152, 173

75, 519
5,984

126, 307

Value.

$626, 791

24,919
7,232

103, 616
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Table 6.—WORSTED MILLS,

The rniteil States

Connecticut
Massachusetts
New Hampshire
Kew Jersey
New York
Pennsylvania
Rhode Island . ^

All other states (& ) . . ,

.

Num-
ber of
estab-
lish-

ments.
Value of
hired

property.

Direct investment.

Value of plant.

Aggregate.

$4, 109, 526 $68, 085, 116

800, 100

75, 000
245. 000

1, 794, 700
1, 161, 726

33, 000

5, 263, 201
21, 204, 909
4, 295, 688
1,305,271
5, 615, 875

13, 929, 489
14, 949, 166
1, 521, 517

Total.

$27, 890, 810

905, 153
728, 179
125, 440
653, 472
085, 099
432, 681

240, 767

720, 019

Land. Buildings.

$2,842,769 $7,902,865

Machinery
tools, and
iaiple-

ments.

$17, 085, 176

239, 666

1, 007, 575
69, 000
38. 500

247, 509
522, 500
657.519
60, 500

570, 400
2, 775, 173

197, 000
181, 500
485, 968

1, 290, 684
2. 273, 20S

188, 937

I

1, 095, 087
4, 945, 431

859, 440
433, 472

1, 351, 622
3.619,497
4,310,045

470, 682

Live assets.

Total.
Raw

materials.

Stock: in
process
and

finished
products
on baud.

$40, 194, 306 $10, 844, 736 !$15, 606, 658

3, 358, 048
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MISCELLANEOIS EXPENSES.

Total.

$4, 917, 760

405, 369
1.491,042

129, 869
91, 406

342, 073
975, 930

1, 337, 472
144, 599

Rent paid
for. tenaiicy.

$296, 237

78, 506

4,900
15.830

127, 141
67, 860
2,000

Taxes.

$267, 713

15, 784
121,349
22, 676
2,195

20, 751

23, 763
57, 833
3,463

lusuranco.

$250, 386

26, 252
66, 612
13, 943
4,869

13, 457
57, 678
56, 461
11, 113

Repairs,
ordinary,

of
buildings

aud
machinery-.

$808, 820

22, 480
334, 243

1,000
8,850

61, 365
180, 664
175,818
24,410

Intere.st paid
OD cash used

in the
business.

$1, 505, 813

149, 280
464. 924
72, 031
38, 761

162, 738
181, 063
517, 810
19, 197

Sundries
not elsewhere

reported.

$1,698,792

191,573
435, 408
20, 320
31, 831
67, 942

405, 621
461, 681
84, 416

AVERAGE NU.MBER
OF EU9hOYtS AND TOTAL

WAGES. (O)

Employes.

2,261
12,021
1,963
954

3,953
9, 453

11, 767

1,231

"Wages.

$15, 880, 183

. 875, 372
4. 656, 997

678, 552
284, 102

1, 481, 194

3, 350, 113

4, 263, 968
389, 885

MACHINERY

Cards.
(Sets.)

96
238
29
21

96
207
247
19

Combing machines.

Foreign.

7
177
25
21

36
141
128

Ameri-
can,

MATERIALS USED—continued.

Domestic wool in con-
dition purchased.

Pounds.

69, 832, 451

492, 211
13. 981, 862
i; 080, 527
2, 656, 886
5, 283, 237

15, 639, 877
19, 534, 803
1, 161, 048

Cost.

$17, 689, 158

222,

4, 092,

275,

821,

1,684,

4, 606,

5, 793,

292,

Total for-

eign and
domestic
wool in
scoured
pounds.

796,

15, 860,

3, 020,

1, 704,

4, 107,

14, 434,

13,821,
1, 245,

Shoddy.

Pounds.

2, 608, 831

163,

100,

9,

1, 425,

364,

78,

Cost.

$347, 006

10,

74,

20,

5,

1,

149,

72,

11,

"Waste and wool
noils.

15,

128,

446,

652,

9,

Cost.

$466, 648

3,054
28,082

5,000
24, 502

123, 898
278, 992

3,120

Camel's liair and
noils.

Pounds.

4, 411, 543

147
,321,439

15, 000

565, 000
266, 866
132, 092
111, 000

Cost.

60
456, 559

2, 700

116, 250
49, 699

33, 798
13, 320

Mohair and noils.

Pounds.

2, 038, 732 $824, 869

220, 000
703, 506

6,763
399, 153

109, 310
600, 000

Cost.

88, 000
294,819

3,191
167, 503
43. 356

228, 000

All other animal
haij'.

Pounds.

1, 083, 690

2,113

468, 616
12, 961

600, 000

Cost.

$120, 686

28, 990
697

90, 000

Raw cotton.

Pounds.

3, 881, 743

6,000
869, 053
160, 400
50, 000

1, 367, 085
1. 341, 705

97, 600

Cost.

$438, 637

18, 044
6,500

144, 262
160, 958
10, 725

MATERIALS USED—continued.

Yams not made in mill—Continued.

Spun eilk. Linen.

Pounds. Cost. Pounds. Cost

19, 427

74
,209

100
14, 687"

1,297

$127, 775

857
26, 386

400
90, 181
9,951

100, 350

100, 350

$50, 473

Oil.

Gallons.

664, 750

26, 363
154, 015
11, 435
20, 779
29, 478

205, 983
193, 717
22, 980

Cost.

$258, 476

14, 124
62, 694
4,679
8,489

12, 082
79, 949
69. 371
7,088

Soap.

Pounds.

9, 486, 021

542, 719
2, 998, 509

911, 969
162, 167
684, 068

1, 938, 891
1. 601, 478

756, 230

Cost.

$333, 28S

20, 214
99, 689
20, 482
6,711

38, 958
68, 065
68. 772
20, 407

Chemicals
and

dyestuffs.

Cost.

$1, 446, 965

116, 923
394, 551

68, 650
13, 140

177, 287
209, 937
417. 155
58. 322

Fuel.

Total eost.

$1, 048, 245

63, 513
338, 540

88, 219
18,905
62, 249

165, 491
279,412
31,916

Coal.

Cost.

$1, 026, 320

"Wood.

Cost.

$21, 925

61, 390
338, 133
84, 944
18, 906
62, 249

165, 491
274, 412
20, 796

2,123
407

3,275

5,000
11, 120

I

Rent of
power and

heat.

Cost.

$62, 427

All other
materials.

Cost.

$1, 060, 5o7

24, 214
7,965

600
2,648

14, 380
12, 620

68, 290
243, 663
66, 231
17, 633
46, 698
244,190
363, 837
21, 145

(i IncUules states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments
are distributed as follows : Kentucky. 2; Maine, 1; Ohio, 1: "Wisconsin, 1.



118 MANUFACTURING INDUSTRIES.

Table 6.—WORSTED MILLS,



TEXTILES—WOOL. 119

BY STATES : 1890—Continued.



120 MANUFACTURING INDUSTRIES.

Tablk 7.—carpet mills (OTHER

The rnited States

Massachusetts
New Jersej'

!New TorTc
Pennsylvania
All otiier states (&)

dum-
ber of
estab-
lish-
ments.

Value of
hired

property.

15
142

$1, 278, 150

2,700
70, 000

1, 205, 200
250

Direct investment.

Aggregate.

$38, 208, 842

8, 676, 924
724, 3»3

•J, 178, 342
15, 129, 619
2, 499, 564

Value of plant.

Total.

$17, 375, 384

3, 589, 730
293, 921

5, 239, 437
7, 466, 300

785, 996

Land.

$2, 884, 139

.596, 000
54, 100

1, 210, 500
978, 539
45, 000

Buildings.
Machinery,
tools, and
implements.

$8, 931, 787

1, 283, 100
119, 404

1, 653, 917
2, 180, 776

322, 261

1, 710, 630
120, 417

2, 375, 020
4, 306, 985

418, 735

Live assets.

Xbtal.

*20, 833, 458

5, 087, 194
430, 472

5, 938, 905

7, 663, 319
1, 713, 568

Raw mate-
rials.

i, 754, 041

1, 960. 845
57, 253

2, 385, 565
1, 624, 680

725, 698

Stock in
process and
finished
products
on hand.

.t5, 705, 756

1, 038, 603
116,665

1, 838, 873

2, 230, 986
480, 629

Cash, bills
and

accounts
receivable,
and all sun
dries not
elsewhere
reported.

$8, 373, 661

2, 087, 746
256, 554

1, 714, 467
3, 807, 653

507, 241

STA.TKS.

The United States

Massachusetts
New Jersey
New York
Penn.sylvania
All other states

MACHINERY—continued.

Spindles.

8,078
1,820

18, 126
20, 242
4,780

151, 132

39, 256
1,024

78, 162
18, 976
13, 724

Cotton.

1,872

'i'sos'

Total num-
ber of power

looms.

1,150
207

1,912
4,821
448

Total number
of looms oji car-

pets and rugs.

Looms on carpets and rugs.

10, 898

1,150
282

2,077
6,936
453

Ingrain
hand looms.

627
4

Ingrain
power looms.

4,214

311
12

357
,235
299

Venetian
hand looms.

Venetian
power looms

The United States

Massachusetts
New Jersey
New York
Pennsylvania
All other states

MATERIALS USED.

Total cost.

$28, 644, 905

4, 731, 873
430, 917

8, 689, 413
13,548,371
1, 244, 331

Foreign wool in condition
purchased.

Pounds.

54, 742, 234

16,470,121
703, 927

17. 939, 285
14,581,759
5, 047, 142

Cost.

9, 422, 031

2, 244, 474
173, 056

3, 898, 321

2, 428, 166
678, 014

Domestic wool in condi-
tion purchased.

2, 139, 332

1,500,000
447, 694
151, 553

Cost.

$433, 756

7,514

300, 000
92, 912
33, 330

Total foreign
and domestic

wool in scoured
pounds.

35, 726, 837

8, 579, 919
547, 035

13, 687, 763

9, 902, 903
3, 009, 217

Shoddy.

Pounds.

6,735
591, 777

Cost.

$39, 295

38, 487

The United States

Massachuseit^s
New Jersey
New York
Pennsylvania
All other states

MATERIALS USED—continued

.

Yarns not made in mill—Continued.

"Worsted.

Pounds.

2, 316, 087
38, 542

626, 667

7- 488, 205
86, 398

Cost.

4, 711, 249

1,142,740
16, 018

259, 106

3, 233, 823
59, 502

Cotton.

Pounds.

1, 474, 455
114, 082

3, 742, 190
12, 036, 674

554, 097

Cost.

.$2, 712, 484

240, 731
20,324

584, 101
1, 781, 245

86,083

Mohair.

Pounds.

182, 400

182, 400

Cost.

$23, 712

23, 712

Jute.

Pounds.

23, 670, 117

2, 485, 603
496, 337

12, 486, 875
7, 782, 879

418, 423

Cost.

$1,696,280

202, 438
37, 061

854, 675
557, 279
44, 827

a Iiicluiles officers, firm members, and clerks. For detailed information see Table 12.
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MISCELLANEOUS EXPENSES.

Total.

,819,441

367, 164
30, 502

393, 322
820, 434
202, 019

Rent paid
for tenancy.

$108, 997

182
5,400

103, 390
25

Taxes.

$168, 468

69, 166
2,889

35, 944
38, 293
22, 176

Insurance.

$125, 280

26, 175
3,669

29, 886
. 60, 802
4,748

Repairs,
ordinary, of
buildings
and ma-
chinery.

$275, 555

107, 752
18, 456
37, 498
81, 652
30, 197

Interest
paid on cash
used in the
business.

$349, 378

96, 658
1,447

93, 012
156, 564

1,697

Sundries not I

, elsewhere
reported.

$791, 763

67, 413
3,859

197, 582
379, 733
143, 176

AVEEAGE KUMBEE Off

EMPLOYfia AND
TOTAL WAGES, (a)

Employes.

.MACHINERY.

29, 121

5,144
585

8,954
12, 674
1,764

"Wages.

$11, 633, 116

1, 892. 072
212, 554

3,345,165
5, 509, 805

673, 520

Cards.
(Sets.)

40
22

201
104
25

Combing machines.

Foreign.
Ameri-
can.

.MACHINERY—continued.

Looms on carpets and rugs—Continued.

Tapestry brus-
sels power

looms.

215
26

943
314

Body brussels
power looms.

539
4

107
487
87

Axminster
power looms.

Moquette
power looms.

400

"62'

Velvet
power looms.

Wilton
power looms.

Eug band
looms.

1,810

105
219

1,485
1

Euj^ power
looms.

13
94
14

457

Looms on woolen goods.

Broad looms. Narrow looms.

30
54
110

Hand looms.

MATERI.4LS USED—Continued.

"Waste and w^ool noils.

Pounds.

860, 246

24,897

251, 465
583, 884

Cost.

$146, 876

CameVs hair and noils.

Pounds.

1, 001, 929

2,654

48, 243
95, 979

156, 457
486, 951
358, 521

Cost.

Mohair and noils.

Pounds.

32, 302

Cost.

$5, 456

24,781
1

67,779
57, 615

2,302 456

All other animal hair.

Pounds.

3, 645, 096

487, 808
529, 556

2, 542, 447
85, 285

Cost.

$373, 823

42, 806
71, 966

247, 354
11, 697

Baw cotton.

Pounds.

1, 725, 761

765, 634

'960,127

Cost.

$181, 637

76, 033

'i65,"604'

Tarns not made in mill.

Woolen.

Pounds. Cost.

18, 763, 201 $4, 112, 321

103
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Table ».—CARPET MILLS (OTHEE
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THAN RAG), BY STATES: 1890—Continued.

PHODUOTS—continued

.
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Table 8.—FELT MILLS,
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BY STATES: 1890.

MISCELLANEOUS EXPENSES.

$232, 871

29, 386
86, 273
28, 191

10, 780
78, 241

Rent paid
for

tenancy.

$12, 648

Taxes.

$16, 000

90
780

2, 150

5,883
2,496
2,972

185
4,464

Insurance.

Repairs, or-

dinary of
buildings and
macliinery.

I
Interest paid

' on cash
used in the
business.

$29, 825 $51,758

4,278
11,012
2,444
2,560
9,531

5,820
9,000

,

1,200 '

1,050
32, 616

3,293
32, 148
6,577
2,400
7,340

Sundries
not else-

where re-

ported.

$72, 954

9,344
22, 757
14,908
3,805

22, 140

AVEHAOE NUMBER OF EM-
PLOYES AND" TOTAL

Wages, (a)

Employes.

340
820
183
176
747

"Wages.

$1, 041, 296

140, 528
361, 044
92, 161

111, 682
334, 981

MACHINEEY.

Cards.
(Sets.)

198

Spindles.

4,623
2,826

6,380

Looms.

Broad
looms on
woolen
goods.

Nariow
looms on
woolen
goods.

MATERIALS USED—continued.

All other animal
hair.

Pounds.

2, 355, 928

1. 722, 028
600
300

633, OOO

Cost.

$48, 301

17, 659

30
29, 650

Raw cotton,

Pounds.

395, 032

110, 800
29, 700

254, 532

Cost.

$37, 133

9,892
2,673

24,568

Pounds. Cost

Cotton yam.

10,241 I $2,019

=1=

1, 500
6,405

315
1,163

Soap.

Gallons. Cost. Pounds. Cost.

Chemicals
and dye-
stuflfs. Coal. Wood.

Total
cost.

Cost. Cost. Cost.

41,240
I

$14,704 |
834. 205 $32, 718

i
$122, 100 j$92, 551 $90,553

3,876
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Table ».—WOOL HAT
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MILLS, BY STATES: 1890.

MISCELLANEOUS EXPENSES.
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Table lO.—HOSIERY AND KNITTING

STATES AND TERRITORIES.

The United States . -

Alabama
Connecticut .

Georgia
Illinois

Indiana

Iowa
Louisiana
Maine
Miiryland
Massacliusetts

.

Number
of estab-

lish-

ments. Value of
hired

property.

Direct investment.

Aggregate.

796 $4,718,570

Michigan
-Minnesota
Missouri
New Hampshire -

New Jersey

New York
North Carolina .

Ohio
Pennsylvania--.
Ehode Island - . -

Utah
Vermont
Wisconsin
All other states (!>) -

7
!

37 i

15
;

201

44
'

236
;

16
;

$50, 607, 738

348, 708

334, 000
15, 000

4,300
10, 500
3,000
8,600

266, 500

32, 150
50, 000
34, lOU

182, 400
15, 700

1, 683, 957
0,200

176. .560

1, 076, 220
137, 500

6,000
157. 000
135, 100

35, 075

94. 373
4, 822, 911

121, 494

1, 254, 576
716. 989

8,950
106, 600

28, 095
149, 656

4, 497. 910

560, 917
247, 498
33, 247

2, 706, 065
1,352.143

19, 608, 331
72. SOD

1,071,007
9.121,632
1, 728, 618

33, 370
754, 882

1, 214, 727
300, 817

Value of plant.

Total.

|i23, 574, 761

81, 223
1, 755, 452

97, 500
602, 133

305, 209

8,000
77, 000
7,425

56, 499
1, 779, 119

270, 983
62, 750
9,507

1, 209, 423
806, 454

9, 859, 889
42, 800

383. 510

4, 539, 524
942, 958

14, 920
204, 556
424, 710
153, 208

Land.

1, 271, 466 $6, 19 J, 088

3, 300
125, 200
17, 000
26, 730
38,000

2,000
100

4, 950
147,730

37, 203
20, 100

126, 075
76, 094

805,177
2,500
81,950

519, 137

90, 200

720
9, 400

66, 500
11,800

Buildings.

20, 000
626, 735
48, 000
78, 200
76,446

6,800
8.000
2,500

13, 855
474, 782

Machinery
tools, and
imple-
ments.

$15, 109, 207

82. 700
15, 150
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MILLS, BY STATES AND TERRITORIES: 1890.

MISCELLANEOUS EXPESSES.

Total.

$3, 627, 245

3,422
197, 422
10, 606
68, 123
70, 437

419
2,480
1,019
9,747

315, 786

67, 901

24,345
3,803

241,201
101, 14b

1, 389, 427
3,097

68, 991
741, 956
110, 720

2,146
63, 168

102, 727
37 137

Kent P^i^
I'or tenancy.

$370, 059

20, 866

"22,319

320
870
280
736

22, 539

2,846
2, 500
2,684

13, 197
1,316

128, 500
374

15. 611
98, 461

13, 274

600
9,355
9,414
3,011

Taxes. Insurance.

$178,944 $273,254

685
14, 963

530
3,922
2,832

27

607
18,717

700
7,311
4,858

62
298

35, 709

2,159
651
111

9,536
13, 621

54,717
538

4, 365
21, 534
5,243

140
2,607
2,710
1,994

32
910
112
553

23, 839

3,865
1,669

193
12, 945
4,665

107, 526
481

8,565
48, 301

9,353

531
5,261
9,017
3,243

Repairs,
ordinary, of
buildings

and
machinery.

$618, 627

450
30, 239

300
3, 306

10
700
415

1,300
J3, 499

9,871
1,125
105

41, 021

15, 198

282, 871
924

6,163
103, 337
18, 921

700
11, 086
12, 943
5,214

Interest
paid on

cash used
in the

business.

180
62, 681
6,000

16, 028
27, 771

2,700
76, 909

9,338
9,200

60
82, 046
32, 876

347, 853
703

10, 683
119,736
35, 951

175
26. 157
28. 788
6,105

Sundries
not

elsewhere
reported.

$1, 286. 422

1,500
49, 956
4,075

16, 237
25, 051

30

150
4,160

93, 291

29, 822
9,200

660
82, 467
33, 470

467, 960
77

23, 624
350, 587
27, 978

AVERAGE NUMBER OP EM-
PLOYES AND TOTAL

WAGES (a).

8,722
39, 855
17, 570

Employes.

61, 209

412
3,134

349
1,878

962

284
260
306

4,676

129
126

3,178
1,277

20, 299
184

1,898
15, 941
1,538

70
718

2,296
439

Wages.

$18, 263, 272

64, 838

1, 073, 135
71, 952

545, 109
207, 519

2,650'

51, 811
30, 165
61, 466

1, 496, 260

208, 344
46, 366
34, 477

989, 130
342, 600

6, 437, 308
30, 410

466, 630
4, 732, 754

487, 350

17, 020
269, 844
449, 724
147, 490

MACHINERY.

Cards.
(Sets.)

2

114
2
14

18

52

112
33

Combing machines.

Foreign.

MATERIALS USED—continued.

Domestic wool in con-
dition purchased.
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Table lO.—HOSIERY AND KNITTING MILLS,

STATES AND TERRITORIES.

The United States .

.

H Massachusetts.

Alabama
Connecticut .

Georgia
Illinois
Indiana

Towa
Louisiana.
Maine
Maryland.

Michigan
Minnesota
Missouri
New Hampshire

.

New Jersey

New York
North Carolina

.

Ohio
Pennsylvania . .

.

Khode Island . .

.

MATERIALS USED—continued.

Tarns not made in mill.

Woolen.

Pounds.

177, 100

251, 020
74, 098

1,275

29, 075
54, 750

456, 440

121, 667
64, 000
30, 323
96, 658
113,600

1, 034, 837

Cost.

$8, 791, 497

156, 655
31, 736

1, 100

trtah
Yerraont
Wisconsin
All other states.

851, 313
1,985,017

108, 159

31, 375
2,000

886. 786
16, 876

20, 494
34, 130

254, 273

75, 989
28, 000
20, 250
71, 051

102, 435

693, 938

608. 349

1, 190, 683

56, 769

20, 988
1,500

394, 829
12, 678

Worsted.

Pounds.

4. 146, 035

177, 331

72,480
3.342

12, 320
14, 000

278, 853

19. 400
41, 000

Cost.

$4, 279, 106

203, 943

54, 340
3,127

106, 478
36, 629

695, 260

10, 883
14, 600

314, 481

16, 225
34, 400

122, 660
39, 922-

745, 865

146,857 1

1, 995, 905
445, 633

84, 047
16, 000

2, 021, 023
441, 038

,287

81, 804
18, 000

Cotton.

Pounds.

32, 248, 819

545, 400
467, 410
286, 340

1,223,600
231, 413

3,000
120, OOO

6,000
116, 700

1. 828, 689

67, 400
42, 000
37, 500

113, 609
462. 582

5, 635, 241
277, 000
296, S92

17, 511, 141
2, 289, 364

500
233. 688
249, 545
205, 635

Cost.

$7, 588, 978

95, 742
129, 986
57, 269

439, 201
44, 167

600
24, 000
1,740

32, 175
449, 367

14, 800
8,362
9,600

34, 670
100, 623

1,261,117
62, 200
63,730

4, 080, 238 i

518,336

125
65, 129
52, 616
42, 980

Mohair.

Pounds. ! Cost. ;! Pounds. Cost.

$418, 075

369

98

25

i3,"603'

6,140
2,160

2,036
29, 654
2,000

25

1,000
716
120

225

"67,"676

36, 925
9,016

14, 235

10, 380
158, 881

6,000

260
4,600
4,600
1,020

STATES AND TERRITORIES.

The United States

Alabama
Connecticut
Georpa
Illinois

Indiana ;

Iowa
Louisiana
Maine
Maryland
Massachusetts

Michigan
Minnesota
Missouri
New Hampshire
New Jersey

New York
North Carolina
Ohio
Pennsylvania
Rhode Island

Utah
Vermont
Wisconsin
All other states

PRODUCTS.

Aggregate
value.

$67, 241, 013

190, 725
3, 771. 567

166, 8.50

1, 990, 035
827, 104

5,763
15J,180
76, 603

180, 823
5, 082, 087

701, 322
183, 743
81, 446

3, 481, 922
1,091.403

24, 776, 582
126, 875

1, 633, 948

16, 944, 237

2, 516, 604

63, 560
1, 106, 958
1,635,641

462, 976

Hosiery and knit goods.

Total value.

$63, 318, 727

190, 725

3, 663, 661

166, 860
1, 912, 026

662, 139

4,938
139, 660
76, 603

180, 823

4, 717, 024

595, 142

181, 928
81, 445

3, 413, 618
1,077,452

23, 494. 419
126, 625

1, 611, 5,58

15, 736, 675

2, 276. 970

47, 960

1, 105, 958
1, 478, 762

875, 776

Woolen half hose.

Dozens. Value.

$2, 892, 822

83, 074

128, 569
96, 366

1,500
40, 400
46, 610

24, 290
16, 300
1,000

223, 670
10

90, 775

179, 746

270, 295
208, 722

200, 486
152, 926
29, 500

6,198
12, 520

183, 174
14, 660

3,700
61, 300

135, 200

74, 270
67, 200
1,525

418, 863

232, 100

362, 389
270, 774
78, 623

24, 600
46, 396

450, 435
26, 700

Woolen hose.
Merino or mised half

hose.

Dozens. Value.

129, 940
98.243

170
6.300

167, 898

20, 447
1,000

14, 100
1, 015, 337

27, 540

40, 700

271, 610
194, 152
161, 900

8,350

80, 680
14, 110

.$4, 722, 796 376, 063

304,363 !

198, 723
I

1,000
16, 800

349.118

107, 720
3, 167

24, 750
2, 081, 895

. 37, 686

90, 250

499. 766
297. 564
443, 573

22, 000

204, 080
34, 682

Value.

$604, 773

2,308

12, 007
1,748

4,610

15, 020

106, 843
16, 663

7,600

44, 167

133, 697
300

31, 100

200

24,014
3,058

12, 000

36, 230

177, 823
37, 475

78, 333
162, 945

300

56, 700
2,000

Merino or mixed hose.

Dozens.

10, 609
10,564

26, 922

7,000

30, 000
31, 066

5

45, 000

27, 500
187, 517
30, 000

660
6,130

Value.

23, 140
16, 799

20O

154, 59i

26, 200

45, OOOi

61, 748
21

40, 000

32, 600'

289, 723
100, 000

1,705
9, 5U0
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MATERIALS USED—Continued.

Tarns nut aiiade in miil—Contiuued.

S]tnn silk. Linon.

Pounds. Cttst, ,, Bounds.

42,744 $182. •:40 ' 301,(59.5

10,200 4,000

3, 281 11. 28.J S50

30O ; 1,300

225
I

1.200

11,012 : 50.734

Cost.

$65, 335

Oil.

Gallons.

1, 200
53, 658

243

600
10

350
643

060
450

Cost,

$135. 037

300
9,140

89
2,287
2,704

100
3

35
4,156

1,197
105

2, 040

894 4.090
I

3.000 1 820
9.343 1 37.593

'f

288,545 ' .53.915

5.225 , 20,970 I,

'

,970
1, 058

1.273

459
;, 400

14, 929
3,855

Soap.

Pounds.

6, 647, 236

424, 209
1,600

150, 560
526, 917

$212, 844

15, 733
50

4,667
3.971

300
10. 500

236,397

99,350
10,200

525
1,443

3,144
309

460,240
149.410

14
484

1,500

58
.193

0,750 ,,
;

I

72, 355
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Table 10.—HOSIERY AND KNITTING MILLS,
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PRODUCTS -coil till lied

.
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Table 1 1.—CLASSIFICATION OF EMPLOYES AND WAGES IN ALL CLASSES

STATES AND TEKRITORIES.

Tbe United States.

Alabama
Arkansas
California
Connecticut.
Delaware

Georgia
lUinois . .

.

Indiana
Iowa
Kentucky .

Louisiana
Maine
Maryland
Massachusetts

.

Michigan

Minnesota
Mississippi
Missouri
New Hampshire

.

New Jersey

New York
North Carolina .

Ohio
Oregon
Pennsylvania...

Number
of

establish^
ments.

Ehode Islajid

.

Tennessee
Texas
Utah
Vermont

'TOirgmia
West Virginia
Wisconsin
All other states (6)

.

703

85
49
4
14
39

37
32
56
11

AVERAGE NUMBER OF EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY EARNINGS, (a)

Aggregates.

Average
number.

428
31

1,375
13, 047

297

528
2,792
3,109

387
2,042

43, 038
1,428

470
1,082

035
9,400
7,248

37, 992
508

3,329
402

55, 354

19. 325
998
359
344

2,303

612
307

3,383
151

Total wages.

$76, 660, 742

67, 963
6,231

328, 824
4, 940, 783

103, 395

104, 353
858, 889
817, 387
135, 790
615, 055

52, 517
1, 991, 676

185, 397
16, 154, 034

390, 147

167, 323
306, 270
156, 887

3, 341, 695
2, 416, 371

13, 033, 901
95, 739

915, 656
175, 313

19, 764, 386

7, 049, 109
239, 657
138, 795
121,176
895, 284

166, 798
67, 380

810. 463
46, 098

OfBcers or firm members actively engaged in the industry or' in supervision.

Males above 16 years.

Number.

Average
number of
weeks

employed.

3,117

24
155

5

19
78
91

17
62

19
372
48

26
11
40
115
73

456
24
130
19

124
51
3
16
46

32
30
75

Average
weekly
earnings

per
employ6.

$29. 21

14.44
11.80
23.84
37.41
41.43

23.82
25. .W
25.05
17.62
30.29

28.19
31.25
19.03
38.73
19.83

27.20
29.42
18.24
29.32
33.61

32.43
12.13
22.68
26.48
24.49

39.35
22.07
15.03
26.50
25.35

15.73
12.34
28.^1
15.36

Total wages.

$3, 902, 747

2,

2,

26,

272,

HI,
16,

671,

36,

23,

9,

20,

154,

112,

120,

17,

910,

234,

35,

1,

14,

48,

18,

n.

753
950
120
752
668

950
807
086
765
536

514
024
650
394
631

855
S30
.591

Females above 15 veais.

Number.

Average
number of
weeks

employed.

Average
weekly
earnings

per
employe.

Total
wages.

46
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AVERAGE NUMBER OK EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY EARNINGS—continued.

Clerks.

Males above 16 years.

Num-
ber.

Average
number
of weeks

em-
ploj'ed.

Average
weekly
earnings

per
employ6.

9|
41
36

I

21 I

325
26

I"

18
55
51

346
6

36
25

502

152
18
14

4

11

47 ' $19.34

Total
wa^es.

$1,749,820

6.00
I

34
48

I

46

45
46
46
46
47

27. 19
19. 82
17.78

10.47
16.37
14.09
19.14
22. 72

18, 470
68. 306
1,630

4,277
30, 837
24, 277
18, 345
28, 592

46
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Table 11.—CLASSIFICATION OF EMPLOYES AND "WAGES IN ALL CLASSES
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AVERAGE NUMBER OB' EMPLOYES IN EACH CLASS AND AVERAGE
WEEKLY EARNINGS—continued.
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Table 12.—CLASSIFICATION OF EMPLOYl^S AND WAGES IN EACH CLASS

CLASSES BY STATES AND
TERRITORIES.

"Woolen mills .

Alabama
Arkansas
California . -

.

Connecticut .

Delaware -..

Georgia
Illinois

Indiana
Iowa
Kentucky .

Maine
Maryland
Massachusbtts-
Michigan
Minnesota .....

Mississippi
Missouri
!New Hampshire.
New Jersey
New York

North Carolina .

Ohio
Oregon
Pennsyvania . .

.

Eliode Island...

AVERAGE NUMBER OF EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY EARNINGS, (a)

Aggregates.

1

Number I

of
establish-
ments. !

Tennessee .

Texas
Utah
Vermont...

Virginia
West V irginia
"Wisconsin
All other states (&)

"Worsted mills .

Connecticut
Massachusetts...
New Hampshire

.

New Jersey

New York
Pennsylvania
Rhode Island
All other states (b) .

Carpet mills (other than rag)

.

Massachvisetts
New Jersey
New York
Penosylvania
All other states (6) .

Felt mills.

Massach usetts
New York .--'

Ohio ,

Pennsylvania
All other states {&) .

Wool hat mills

.

Mafisacbnsetts
New York
Pennsylvania
All other states (b) .

Average
number.

165
32

21

35
46
21 '

91 '

04

6
264
40

49
4

9
29

35
30
32

15
142

3

16
31

1,264
5.173

297

179
914

2,103
378

1.803

Total wages.

$28, 478, 931

4,323
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AVERAGE NUMBER OP EMPLOYES IN EACH CLASS AND AVERAGE WEEKLY EARNINGS—COntlDUed.

Clerks.

Males above 16 years.

ITum-
ber.

788

135
9
3

2

17
31
28
3i

14
25

1G7
56

18
14
4

6
'

14

Average
number
of weeks

em-
ployed.

Average
weekly
earnings

per
employe.

27.19
16.97
17. 78

12.37
13.78
14.24
19.14
22.60

15.71

Total
wages.

$622, 828

48
41

44

38 I

49 '

49 I

44
I

47
44
48
49
5.1

43
50
39
47

45
39
47

11

109
5

166

27
1

85
5

18.38
12.87
23.63

27.00
13.58
26.28
18.38
12.33

16.59
15.67
12.42
17.04
13.66

16.64
24.00
16.21
14.22

8.03
6.81
13.72

9

25
4

31

11
1.-)

3

2

21.07
27.16
30.68
13.87

21.01
18.19
21.17
24.40

22.30

24.14
30.00
25.30
19.92
20.00

21.65

14.10
20.38
17.00
17.26
30.34

17.73
28.22
15.20
20. 40

18, 470
19, 308
1,830

2,577
13, 038
20, 550
18, 345
27, 780

21, 182

Females above 15 years.

Num-
ber.

69

117, 977
4,745
3,150

1,350
8.757

39, 780
25, 387
18, 376

4,700
9,564

14, 900
138, 039
38, 092

12, 825
16, 800
2,550
4,000

5,010
1,590

12, 350

366, 947

11,434
147, 886
7,670
4,710

51, 291
53, 803
83, 341
6,811!

178, 888

32, 483
1,500

60, 423
78, 982
5,000

6,345
25, 477
3,400
"1,510

22, 000

9,640
17,492
1, 995
1,700

Average
number
of weeks

em-
ployed.

42

29

48

42

Average
weekly
earnings

per
employ6.

Total
wages.

$7. 66 $24, 909

12.00

7.02
9.60
7.40

7.83

9. 6J

2.40
14. 40

11.35
8.91

26. 00
15.60

5.79

3.36
1.71

21.60
11.14

5.93
6.81
7.20

8.16

'5.'76

11.24

"4.'
43

1,000

1,637
560
740

3.706
75
720

816
1,781
1,300

780

140
50

720
325

8.48 ' 11.379

8,861

1,136
1, 022

360

2,831

2,831

1,430

1,190

"246

1,124

iso

Operatives and skilletl.

Males above 16 years.

Nusi-
ber.

7

844
2,992

79

57
403
752
132
084

2.446
188

11,063
235
166

383
190

2,223
1,898
1, 290

126
402
148

6,557
3,072

332
101

145
836

229
123
347
22

16, 862

1,208
4-, 740

706
299

1,434
2,990
5,035
450

2,177
::72

3,126
4,938

756

276
418
105

1,415

512
341
374
188

Average
number
of weeks

em-
ployed.

48

Average
weekly
earnings

per
employ^.

$8. 63 $15, 574, 144

48

5.57
6.04
8.67
8. Si

8.84

6.50
8.51
7.77
8.85
7.02

8.82
7.47
8.03
7.07
8.30

8.14
7.95
8.72
8.67
8.74

5.41
7.25

12.89
9.04
8.60

6.48
10.91
10.80
8.97

6.88
7.24
8.94
10.87

9.02
8.85
8.38
8.75

9.20
10.19
9.19
8.10

9.72

9.11
7.70
9.58
10.29
9.16

8.04
9.41
10.62
23.75
9.66

Total
wages.

9.79
9.43
7.13

10.54

1,440
1,385

184, 535

1, 234, 374
31, 306

10, 799
158, 613
259, 830
51, 832

226, 817

999. 684
66, 275

4, 565, 561
80, 040
62, 271

149, 816
61, 200

945, 488
818, 094
632, 937

29, 029
119, 430
72, 406

2, 790, 817
1, 311, 597

91, 636
52, 100
64.834

363. 291

67, 627
30, 199

140, 886
8,197

7, 460, 463

536, 130
2, 093, 718

296, 898
124, 402

642, 656
1, 359, 197
2, 241, 162

167, 300

620, 641

107, 465
191,719
55, 742
70, 758

194, 959

571,414

245, 383
135, 113
111, 901
79. 017

Females above 15 years.

Num-
ber.

25, 385

4

12
303

1,665
37

65
371
752
151

627

1,336
118

5,989
171

76

384
168

1,466
1,963

981

112
359
31

4,752
1,868

412
156
95

575

115
82

371
28

Average
number
of weeks

em-
ployed.

Average
weekly
earnings

per
employ^.

662
5,006
1,091
503

1,543
4,104
4,283

351

10, 702

2,264
51

4,123
3,637

577

34
136

490

194
32

131
133

49

$5.90

6.93
6.49
4.45

3.55
5.45
4.34
5.52
5.17

6.18
6.5]

6.42
4.93
4,47

4.96
.6.06

6.18
5.19
5.58

3.54
4.77
6.95
6.98
6.32

4.02
6.15
6.02
6.48

3.90
4.54
4.84
4.88

Total
wages.

$7, 102, 070

6.55
5.88
5.91

4.19

5.98
5.90
6.18
6.08

5.30
4.36
6.14
7.61
6.83

4.47
5.86
5.08
4.81
5.59

5.75
4.80
4.21
6.64

480
1,740

44, 915
524, 427
7,366

6,183
94, 467

151, 845
37, 877

168, 783

373, 617
37, 991

1, 833, 2,59

37, 611
14, 915

92, 800
32, 285

443, 697
509, 487
260, 678

17, 708
74, 663
6,087

1, 307, 366
587, 929

75, 324
40, 160
23, 383

181, 468-

18, 060
13, 688
86, 520
5,516

5, 036, 400

206, 700
1,466,404

322, 502
104, 301

440, 547
1, 108, 360
i, 310, 043

77, 543

3, 430, 044

698, 761
11,106 __

1, 260, 120 I 47
1, 362, 949 48

197, 108 49

7,591
38, 701
9.907

8U2
34. 633

113, 714

56, 271

6,903
22, 672
28, 868

b Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments are

•distributed as follows: Woolen goods, Idaho, 1; Kansas, 1 : Louisiana, 1; South Carolina, 1; South Dakota, 2. Worsted goods, Kentucky, 2; Maine, 1: Ohio. 1:

Wisconsin, 1. Carpets, Connecticut, 2 ; Khode Island, 1. Felt goods, Connecticut, 2 ; Indiana, 1 1 Maine, 1 ; Michigan, 1 ; New Hampshire, 2 ; New Jersey. 2. Wool
hats, Connecticut, 2; Maine,!.
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Table 12.—CLASSIFICATION OF EMPLOYES AND WAGES IN EACH CLASS
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Table 12.—CLASSIFICATION OF EMPLOYES AND WAGES IN EACH CLASS
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Table 12.—CLASSIFICATION OF EMPLOYES AND WAGES IN EACH CLASS
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Table 13.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF

STATES AND TERRITORIES.

The TTnited States

Alabama
Arkansas
California
Connecticut
Delaware

Georgia
Illinois
Indiana
Iowa
Kentucky

Louisiana
Maine
Maryland
Massachusetts
Michigan

Minnesota
Mississippi
Missouri
New Hampshire
New Jersey

New York
North Carolina
Ohio
Oregon
Pennsylvania

Rhode Island
Tennessee
Texas
Utah i

Vermont

Virginia
"West Virginia
"Wisconsin
All other states (&) ......

Number
of

establish.
ments.

18
58

55
17
44,

4
82
17

293
43

24
7

42

339
32
113

6
703

85
49
4

14
39

37
32
56
11

AGGREGATES.

Average
number.

428
31

1,375
13, 047

297

528
2,792
3,109
387

2, 042.

280
5,453

689
43, 038
1,428

470
1,082

635
9,400
7,248

37, 992
608

3,329
402

55,354

19, 325
998
359
344

2,303

612
301

3, 383
151

Total wages.

$76, 660, 742

67. 963
6,231

328, 824
4,940,783

103, 395

104, 353
858, 889
817, 387
135, 790
615, 055

52, 517
1, 991, 676

185, 397
16, 154, 034

390, 147

167, 323
306, 270
156, 887

3, 341, 695.

2, 416, 371

13, 033, 9(M
95, 739

915, 656
175,313

19, 764, 386

7,049,109
2391 »7
138i 795
121,176

166,798
67, 380

810, 463
46, em

WEEKLY RATES OF WAGES PAID AND AVERAGE
NUMBER OF EMPLOYlSs AT EACH RATE, INCLUD-
ING OFFICERS, FIRM MEMBERS, AND CLERKS,
BUT NOT THOSE EMPLOYED ON PIECEWORK, (a)

Males above 16 years.

Total
number.

89, 577

36
10
925

6,557
94

125
816

1,030
186
aio

3,148
. 234
21.176

475

219
402
261

4,006
3,222

13, 037
186
822
208

19, 172

8,978
425
130
170

1,203

347
169
827
37

Under I

7,635

$5 and
over but
Under $6.

9
1
5

412

21,

105.

212
9

279

1
153

5
2,053

79

14
16
13

162
439

1,174
85
137

1

1,275

445
127
2
i
62

201
3

$6 and
over but
under $7.

156
321

17
1,250

29

21
14
6

197
129

857
25
S4
17

1,312

507
29
15
17
76

56
19

19

5
6

328
793
15

25
91

119
13

466
16

3,162
73

240
43

475
721

22
1,264

1,297
124
8
12

209

a In comparing the table of weekly rates and the number of emijloyfis at each rate with the average weekly earninirs presented in Table 11 it must be
remembered that it is not practicabie to obtain true average weekly earnings from the table of weekly rates, because 'the term of' employment varies for employ68
at the respective rates.
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Table 13 AVERAGE NUMBEE OF EMPLOYES AT THE DirFEBENT WEEKLY RATES OF PAY

2
3
4
5
€

7
«
9
10
11

12
13
14
15
16

17
18
19
20
21

22
23
24
25
26

27
28
29
30
31

32
33
34
35

STATES AND TERRITORIES.

The United States .

Alabama
Arkansas
Califoruia
Connectscut
DelaTvare

Georgia ..

Illinois
Indiana...
lowa
Kenibu'cky.

XiOuisiaMa
Maine
Maryland
Massachusetts -

Michigan

Minnesota
Mississippi
Missouri
New Hampshire

.

New Jersey

New Tort .

North Carol ima -

Ohio
Oregon
Pemnsylvania- .-

Rhode Island .

Tennessee
Texas
Utah
"Vermont

Yirginia
West Virginia...
Wisconsin
All other states.

WEEKLY HATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH BATE, ISCLDDINO
OFFICERS, FIRM MEMBERS, AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK—cont'd.

$5 and
over but
under $6.

17, 098

146
728

3

65
3.31

118
16

512

158
310
16

2,912
110

36
152
203
626

1,052

3,790
8

343
1

3,189

1,918
34
40
87

Females above 15 years—Continued.

$6 and
over but
under $7.

14, 739

2
48
672
11

21
348
68
47

383
35

2,909
130

23
120

5
1,430

236

2,113
24
65
5

4,471

1,028
17
48
44

243

22
12

122
7

$7 and
over but
under $8.

1,583

48
756

317
63

2,207
13

14

1

500
249

1,216
1

49
14

2,068

661
17
8

14
121

11
1

53

$8 and
over but
under $9.

5,563

33
420

40

110

1,211
14

9
142
135

1

3

4
1,462

1,014
6

5
2

42

$9 and
over but
under $10.

2,864

34
215

92

594
7

276

433
2

$10 and
over but
under $12.

426
10

1

52
31

257
3

18

837

138

$12 and
over but
under $15.

305
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Table 14.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF

35

CLASSES BY STATES AND TERRITORIES.

Woolen mills.

Alabama
Arkansas ...

California . .

.

Connecticut

.

Delaware

Georgia . .

.

Illinois- .^
Indiana . .

.

Iowa
Kentucky

.

Maine
Maryland
Massachusetts -

Michigan
Minnesota

Missouri -

New Hampshire

.

New Jersey
New York"

North CaroliDa.
Ohio
Oregon
Pennsylvania .

.

Rhode Island. ..

Tennessee
Texas ,

Utah
Vermont .

.

Virginia
"West Virginia.
"Wisconsin
All other states {b)

.

"Worsted miUs

.

Connecticut
Ma-ssachusetts . •

.

New Hampshire.

.

New Jersey

New York
Pennsylvania
Rhode Island
All other states (6)

.

Carpet mills (other than rag)

.

Massachusetts
New Jersey
New York
Pennsylvania
All other states (6) .

Felt mills .

Massachusetts
New York
Ohio
Pennsylvania
AU other states (ft) -

"Wool hat mills.

Massachusetts
New York
Pennsylvania
AU other states (&)

.
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Table 14.—AVEEAGE NUMBER OF EMPLOYfiS AT THE DIFFEKEJNT WEEKLY EATES OF PAY

CLASSES BY STATES AND TERRITORIES.

Woolen mills.

Alabama
Arkansas
California...
Connecticut.

.

Delaware. —

Georgia . .

.

Illinois

Indiana ...

Iowa
Kentuckv

.

Maine
Maryland
MaasacliTisetts .

Michigan
Minnesota

Mississippi
Missouri
New Hampshire .

New Jersey
New York

North Carolina .

Ohio
Oregon
Pennsylvania . -

.

Rhode Island

—

Tennessee.
Texas
Utah
Vermont ..

Virginia
"West Virginia .

.

"Wisconsin
All other states .

"Worsted mills

-

Connecticut
Massachusetts- .

.

New Hampshire.
New Jersey

New York
Pennsylvania ...

Rhode Island

—

All other states .

Carpet mills (other than rag)

.

Massachusetts .

.

New Jersey
New York
Pennsylvania . .

.

All other states .

Felt mills .

Massachusetts .

.

New York , -

.

Ohio
Pennsylvania . .

.

All other states .

"Wool hat mills .

Massachusetts ..

New York
Pennsylvania . -

.

All other states .

WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, INCLUDING

OFFICERS, FIRM MEMBERS, AND CLERKS, BUT KOT THOSE EMPLOYED ON PIECEWORK—COUt'd.

Females above 15 years—Continued.

$6 and over
but under $6

5,332

136
267

3

33
59
94
15

512

240
16

953
30
21

152
115
233
796
212

1

865
265

34
40
22
64

13

17

45
10

4,G24

$6 and over
but under $7.

5,093

191
1,275

283
166

137
1,070
1,442

70

3,344

472
12

2,314
482
64

2
38
277
11

66
59
47
15

275
35

1,022
35
3

120
4

496
171
175

9

63
6

1,477
431

17
48
24
148

2
11

17

$7 and over $8 and over
butunaer$8. but under $9.

4,108

111
1,343

697
16

436
893
512
100

1,666

342
2

442
782
97

38
236

269
63

1,247
3

1

302
235
146

1

44
14
780
325

2,126

$9 and
over but
under $10.

1,079

28
318

15
9

4
2

98

'726

105
131
56

1

1

4
347
207

321
810
22
7

53
300
307
44

1,503

62]

598

51
295

1

4

284
794
10

1,108

113

390
583
22

29
151

$10 and
over but
under $12.

815
4

1

123
143

670

64
193
284

73
450

9

26

453

155
5

$12 and
over but
under $15.

61
173

77

1
552

108
i

70
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Table 14.—AVERAGE NUMBER OF EMPLOYt^S AT THE DIFFERENT WEEKLY RATES OF PAY

62
63
64
66
66

67
68
69
70
71

72
73
74
75
76

77
78
79
80
81

CLASSES BY STATES AND TERRITORIES.

Hosiery and knitting mills.

A.labama
Connecticut

.

Georgja
Illinois

Indiana

Iowa
Louisiana
Maine
Maryland
Massachusetts .

Michigan
Minnesota
Missouri
New Hampshire .

New Jersey

New York
North Carolina
Ohio
Pennsylvania - -

Bhode Island ..

Utah
Vermont
Wisconsin
All other states (a)

.

Number
of

establish-
ments.

7

37
15

201

5

44
236
16

5

10
23
14

AGGREGATES.

Average
number.

01, 209

412
3,134
349

1,878
962

9

284
260
306

4,675

848
129
125

3,178
1,277

20, 299
184

1,898
15,941
1,538

70
718

2,296
439

Total wages.

$18, 263, 272

64, 838
1, 073, 135

71, 952
545, 109
207, 519

2,550
51,841
30, 165
61, 466

1, 495, 260

208, 344
46, 356
34, 477

989, 130
342, 600

6, 437, 308
30, 410

466, 630
4, 732, 754

487, 350

17, 020
269, 844
449, 724
147, 490

WEEKLY RATES Of WAGES PAID AND AVERAGE
NUMBER OF EMPLOYES AT EACH RATE, INCLUD-
ING OPFICEBS, FIRM MEMBERS, AND CLERKS, BUT
NOT THOSE EMPLOYED ON PIECEWORK.

Males above 16 years.

Total
number.

44
349
137

155
27
7

7.''i6

371

5,798
20
168

2,507
283

5
266
326
125

Under ^
and over

but under$6.

47

26

12
174
16

and over
but under $7,

456
2

7
89
34

20
115
31

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments are
distributed as follows : California, 2; Colorado, 2; Florida, 1; Kansas, 1; Kentucky, 2; Nebraska, 1; Yirginia, 2; "Washington,!; West Virginia, 2.
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Table 14.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF PAY



TEXTILES—WOOL.

IN EACH CLASS ^OF WOOL MAISfUB^ACTURE, BY STATES AND TERRITORIES: 1890—Continued.

157

WEEKLY RATES OF WAGES PAID AND AVERAGE NnMBEE OF EMPLOYltS AT EACH RATE, INCLUDING OFFICERS, FIRM MEMBERS,
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Table 15.—CUSTOM CARDING MILLS IN THE UNITED STATES, BY STATES: 1890.

Note.—In the preceding tables the data relating to custom carding mills are included witli statistics of woolen mills.

Number
of

establish-
ments.

The United States -

Alabama.

.

Arkansas

.

Georgia. .

.

Indiana...
Iowa

Kentucky -.

Maine
Michigan . .

.

Minnesota .

.

Mississippi .

Missouri
New Hampshire

.

New Tork
North Carolina ..

Ohio
.Pennsylvania.,
Tennessee
"Vermojit ,

Virginia
West Virginia
"Wisconsin
All other states (a) .

193

Value of
hired

property.

$18, 065

400

200
800

4,750
1,000

1,900
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Table 17.—SHODDY MANUFACTURE,
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BY STATES: 1890.

iMISCELLANEOUS EXPENSES.
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Tari.k 17.—shoddy MANUFACTUI
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BY STATES: 1890—Coutinueil.

PRODUCTS— continueil.





COTTON MANUFACTURE.

BY BD\irABD STANWOOD.

The statistics pertainiug to cotton laanufacture prior to the census of 1840 are meagre and not altogether

trustworthy. It was found impossible to reduce them to tabular form for the purpose of comparison with

subsequent reports. Therefore, the figures for previous censuses shown in this report are confined to the past five

decades. Table No. 1 is a r^sum6 of the statistics pertaining to the cotton industry from 1840 to 1890, inclusive,

all the items that were common to a number of census reports being presented.

The growth of the industry during the past ten years is shown in the following statement which presents the

leading facts as reported by the censuses of 1890 and 1880:

COTTON MANUFACTURE, SUMMARY: 1890 AND 1880.

Xnmber of establishments

Capital

Miscellaneous expenses

Average number of employ6s (aggregate) .

Total wages

OfBcera, firm members, and clerks

Total wages

All other employes

Total wages

Cost of materials used

Value of products

Number of active spindles

Number of looms

Bales of cotton consumed

Pounds of cotton consumed

1S90

905

a $354, 020, 843

$16, 716, 524

221, 585

$69, 489, 272

2,709

$3, 464, 734

218, 876

$66, 024, 538

,912,979

, 981, 724

, 188, 103

324, 866

, 261, 600

, 945, 776

$154,

$267,

!

14,

2,:

1, 117,

1

1880

756

$208, 280, 346

(6)

174, 659

$42, 040, 510

2,115

(6)

172, 544

$42, 040, 510

$102, 206, 347

$192, 090, 110

10, 653, 435

225, 759

1, 570, 344

750, 343, 981

Increase.
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Aside from the general importance of the item of capital, as a fact bearing upon the conditions of manufacturing,

an importance which has no special significance as applied to the industry of cotton manufacturing, the statement

of the value of land, buildings, and machinery possesses the largest interest. Were it possible to compare mills

spinning the same number of yarn, of the same age, equally well kept up, in different parts of the country, the

facts ascertained might be valuable to those who may be called upon to consider where is the best location for a

contemplated new mill; but the establishments reported include mills, new and old, large and small, spinning yarn

coarse and fine, equipped with the most modern machinery or filled with antiquated appliances.

The value of plant to a spindle throughout the country appears to be $16.28. In New England the amount is

$14.45 ; in the middle states, $20.21 ; in the southern states, $24.40 ; in the western states, $21.00. This statement,

it should be observed, is to be modified, not only in the light of the facts just mentioned, but also, what is very

important, by giving due weight to the fact that all the mills, of which these amounts are an average, are not

complete spinning and weaving mills. There are no official returns for any former i^eriod with which to compare

these figures. The cost of mills per spindle has been the subject of private inquiry at various times. Perhaps

the most extensive examination of the question was made by Mr. J. P. Harris-Gastrell, a former attach^ of the

British legation at Washington, whose report on the subject of textile manufactures in the United States was
presented to the British parliament in 1873. At that time the cost of constructing a mill, including the land, was
estimated by him at $20 per spindle, in gold. Mr. David A. Wells' report, made in 1869, was quoted, to the effect

that a cotton mill which could be built 10 years before for $15 to $17 a spindle, then (in 1869) cost $30 to $32 in

currency per spindle, equivalent to $22.50 to $24.75 in gold. Mr. Harris-Gastrell gave several detailed estimates

and authenticated statements as to the cost of mills then recently built, ranging from $15 without land to $18 and

$20 with real estate, and concluded that the average cost did not exceed $20, including land, this being cost in gold.

MISCELLANEOUS EXPENSES.

The items which go to make up the miscellaneous expenses reported in cotton mills during the census year

are as follows

:

Total $16, 716, 524

Rent paid for tenancy. ..^ 488,735

Taxes 2, 689, 632

Insurance 1, 213, 322

Repairs, ordinary, of buildings and machinery 3, 987, 748

Interest paid on cash used in the business 4, 098, 435

Sundries, not elsewhere reported 4,238,652

The insignificance of the amount paid for rent is explained by the fact that the corporations operating the mills

reported are almost invariably the owners of the land and buildings occupied by them. It probably is true that

some of the large corporations of New England, whose treasurers and active managers have offices other than those

at the mill, have included the rent of such offices with the sundry expenses reported above. The use of rented

property for the installation of weaving machinery is a feature of the manufacture in the city of Philadelphia,

which explains the circumstance that more than one-fourth of all the rent paid is credited to Pennsylvania.

The taxes paid amount, for the whole country, to an average of 1.16 per cent of the total value of the plant.

This is, perhaps, a somewhat lower rate than the local taxation upon real estate generally, and the difterence is to

be accounted for in part at least by the fact that municipalities are accustomed in some states to offer the

inducement of exemx^tion from all taxation for a term of years, ia order to attract manufactures.

The insurance paid averages 0.58 per cent on the value of buildings and machinery. The difference between

the rates in the several geographical divisions of the country is quite marked. It is, in each case on the value of

buildings and machinery, in New England 0.50 per cent; in the middle states 0.57 per cent; in the south 0.89

per cent; in the west 0.95 per cent. The explanation of this difference is simple. The great New England

corporations adopt in their mills a variety of costly appliances (which enter into the value of their plant) to

protect themselves against fire, and having done so either take out no insurance or insure in mutual companies

where the cost of the risk is reduced to a minimum by the practice of these companies to insist upon the use of the

appliances referred to.

" Interest on cash used in the business" gives no exact information as to the amount of money borrowed.

If we may estimate that the average rate was not far from 5 per cent, we shall be led to think that the

corporations were debtors for cash employed in their business to an average amount of about $82,000,000, or not

far from two-thirds of their live assets. The cost of repairs and the sundries, which complete the above list of

miscellaneous expenses, call for no comment.
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ITEMS IN COST OF MANUFACTURE.

Although the ascertainment of the profits of manufacturing is no part of the purpose of the Census inquiry,

and altliough the facts which can be ijrocured by an official examination iiuist necessarily omit many items and

circumstances which must be considered before the actual profits are disclosed, yet the omissions are now so much
fewer than on any former occasion that we can certainly arrive at a nearer approximation to the truth regarding

the margin of profit than ever before, as shown by the following statement:

EXPKNSKS AND PRODUCT.

Value of proilucts $267, 981, 724

Cost of materials used $154, 912, 979

Wages 66,024,538

Salaries of officers and clerks 3, 464, 734

Miscellaneous expenses , 16,716,524

241,118,775

Remainder 26, 862, 949

This remainder represents 7.59 i>er cent of the capital, excluding the value of hired property, but it represents

much more tlian the actual profits of manufacturing. All capital expenditures, excepting rent and interest paid

for cash used in business, are excluded from the items entering into the cost of production. Ordinary repairs are

included, but all renewals and expenditxires on account of depreciation of machinery are omitted. The cost of

renewal takes a large percentage of nominal profits in a cotton spinning mill. An allowance of 3 per cent of the

value of the buildings and machinery is a moderate one. This would be a gross sum of $6,233,054. Reducing the

$26,862,949 shown above by this sum the remainder will be $20,629,895, which is 5.83 per cent on the reported

capital.

The general relation of the components entering into the selling price of the jiroducts of this manufacture

may be indicated by the statement that 43.81 per cent represents the cost of the raw cotton consumed, and 14.00

per cent the cost of other materials, so that 57.81 xjer cent of the whole value consists of materials. The
miscellaneous expenses of manufacture stand for 6.24 per cent; labor, including salaries of officers and clerks, for

25.93 per cent, and 10.02 i^er cent is left to cover the depreciation of plant and the return of a profit to the owners.

The following table exhibits a division of the selling price of commodities between these several elements of cost,

for each of the geographical divisions of the country

:

PERCENTAGES OF DIFFERENT ELEMENTS IN COST OF MANUFACTURE TO VALUE OF PRODUCT.

GEOGRAPHICAL DIVISIONS.

United States . .

.

New England..

.

Middle states- ..

Southern states.

Western .states .

Cotton.
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The full details of spindles iu the several states are to be found in the following table:

GENERAL STATEMENT OF COTTON SPINDLES IN THE UNITED STATES, 1890 AND 1880, BY STATES.
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the equal of a regiment of liand spiiiuers. The self-acting mule was brought to a high state of eflBcieucy before the

principle of self-centering spindles, running in loose bearings, for frame spinning had been invented. Consequently

the mule was for a long time and perhaps stiU is in England the favorite machine, especially for the better and finer

classes of goods.
The invention of the ring-spinning frame and the wire "traveler" was a great step in advance, and rendered

possible the use of rapid spindles. During the last twenty years invention has been applied with marvelous results

to the production of spindles capable of high speed. In 1871 the most rapid spindles were capable of making 5,500

turns a minute. The most improved spindles of to-day can be run 9,000 to 10,000 turns. Inasmuch as the amount
of yarn that may be made is almost directly proportioned to the speed of the spindle, it follows that a spinning

frame of the latest type can make at least 50 per cent more yarn of the same fineness than was the capacity of the

best frames in existence in 1870. While this improvement in machinery did not by any means supersede the use

of the mule, it did result in an improved quality of yarn from the frame, and the relative cheapness of this method
of spinning reversed the tendency toward mule spinning that had long been a feature of the industry. No attempt

was made by the census prior to 1870 to ascertain the respective numbers of frame and mule spindles in the cotton

mills of the country. The Ninth Census reported 3,694,477 frame spindles, and 3,437,938 in mules. The respective

numbers were not ascertained in 1880, but in 1890 it is found that there were 8,824,617 frame spindles and 5,363,486.

mule spindles. Thus, in twenty years the percentage of increase of frame spindles has been 138.86 and that of

mules 56.01.

THE REVOLUTION IN EING SPINNING.

lu no department of industry is there a greater degree of attention paid by manufacturers to the improvement
of machinery in the mills than in the cotton industry. The margin of profit depends upon the saving of a fraction

of a cent in the price of a pound of cotton and the economy of another small fraction of a cent in working the cotton

into yarn or cloth. In order to effect this second economy the most efQcient machinery must be provided, and.

whatever becomes obsolete must be boldly removed from the mill and replaced by what is better. This being the

common practice of cotton manufacturers it will readily be seen what the increase in the number of frame spindles

in twenty years signifies. In 1870, as has been said, the highest type of frame spindles was capable of a speed of

5,500 revolutions a minute. But inasmuch as the inventions which gave that result were then comparatively

recent, a small proportion only of the spinning frames then in use were supplied with them. Since then most of

the miUs have replaced their frame spindles at least once,, and in a large number of cases twice. This will appear
from a table appended which shows the number of frame spindles of the self-centering. type sold by all the

manufacturers of such spindles in the country, for each year of the decade, from May 1, 1880, to April 30, 1890.

From this it appears, as a grand result, that 6,000,193 such spindles, all being of the highest capacity and speed
ability, were placed in the cotton mills of the counby between the dates of the Tenth and the Eleventh Censuses.

Eoughly speaking, more than two-thirds of all the frame spindles now reported are of the highest type, since most
of the important improvements in frame spindles now in use were patented as early as 1880. Moreover, the

change effected is not fully represented even by this statement. While all manufacturers are not able to throw
aside their machinery and replace it with that of the most modern type, they are frequently enabled to make an
improvement. Machinery which, though by no means worn out, is thrown out of certain highly organized mills,

because better machinery has been invented, is disposed of to dealers in second-hand machinery, and is by them
sold to mills which can not afford to replace their worn-out plant with wholly new machinery. Bearing this in

mind we may say with confidence that while two-thirds of all the frame spindles now in use are of the newest type

and the highest capacity, and have been introduced ,in the last ten years, substantially all the rest are equal in

spinning power to the best known up to the year 1870. The following table shows by years and by geographical

divisions, north and south, the number of frame spindles in new frames and in old frames :

SUMMARY OF FRAME SPINDLES, SALES FROM MAY 1, 1880, TO APRIL 30, 1890.

TEAES.
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lu the nortliein mills there were i)laced 3,561,896 spiadles in new frames, a part of which were of the plant of

new mills, or of old mills enlarging operations, and a part were new spindles replacing old ones removed, and

1,569,589 spindles in old frames, all of which represent substitution of new machinery for old. The sum of these

numbers is 5,131,485, which is 71.52 per cent of all the activ<i frame spindles reported in the cotton mills of the

northern states. Including Delaware and Maryland as among the southern states, the spindles in new frames in

the south were 760,525; in old frames 108,183; together they were 868,708, or 52.64 per cent of the 1,650,136

active frame spindles in the cotton milis of that part of the country. The great improvement in the machinery of

cotton mills both north and south which is exhibited in these facts is- reflected in more than one of the comparisons

which are jjossible between the production of goods in 1880 and in 1890, but in none more clearly than in the

statement of the average consumption of cotton per spindle.

IMPROVEMENTS IN MULE SPINNING.

While the great improvements here noted in frame spinning have been taking place, that marvellous piece of

machinery, the mule, has been brought nearer to perfection, and its efScacy has been incireased nearly, if not quite,

as much as that of the frame spindle. Before 1870 the use of the mule was principally for spinning filling; but

for print cloths and other medium goods it was used for making warps also. The great impetus which cotton

manufacturing received in the early years of the decade which began with 1871, and the improvement in ring

spinning compelled the makers of mules to see what invention could do to make their machinery more efficient.

At that time the limit of speed of a mule spinning No. 36 yarn, which is the ordinary yarn for filling for print

cloths and other medium goods, was 3^ to 3^ " stretches " of 60 inches per minute. Inferior and old pattern mules

made only 3 stretches, or even less, per minute. As in the case of frame spinning, the speed of the spindle fixed

the limit of production; that is to say, while it was easily possible to run the machinery at a higher speed, for

that was a mere matter of the application of power, the spindle itself could not be made to produce good yarn of

the fineness mentioned if run at a higher speed. The efforts of manufacturers were successfully made in several

directions. First, the spindle itself was improved, the change taking chiefly the form of improved workmanship.

The new spindle was like the old, but it was better made and stronger, the self-centering principle which has

made so great a change in frame spindles being adapted to the mule spindle. Inasmuch as the change required

only the addition of a self-adjusting bolster and an improved step to spindles already in use, the improvement

was much more readily available than one which rendered necessary the discarding of the old spindles. This

improvement dates from 1885. The effort at producing a better mule spindle was a result not simply ofcompetition

with frame spindles, but of the tendency to the production of finer yams. The usual twist in 'So. 36 filling yarn

is 19 or 20 turns to the inch, but as yarns become finer the number of turns increases rapidly. In order, therefore,

to produce the same length of finer yarn, spindles must be run more rapidly, though the speed of the carriage does

not increase; or the carriage must come to a stop while " standing twist " is given to the yarn, before the motion

known as backing off and winding begins. The improvement which was adopted chiefly with reference to fine

spinning was of great advantage in the spinning of medium counts; for when the available speed of the spindle

had become greater than was necessary to give the requisite twist for 3 or 3^ stretches of 60 inches each in a minute,

it was possible both to lengthen the stretch and increase the number. Thus, at present the improved mule when
spinning No. 36 yarn is capable ofmaking in one minute 4f to 5 stretches of 64 inches each. Indeed, in some cases

the stretch is increased to 67 inches by the adoption of a new roller delivery, by which roving continues to be

supplied to the amount of 3 inches, one turn of the roller, while the spun yarn is being wound during the return

of the carriage. These several improvements have added about 50 per cent to the product of yarn per spindle.

The spindle itself had formerly a speed of about 7,000 turns a minute. The new self-centering spindle has a speed

of more than 10,000 turns. Since 1884 machinery makers have devoted themselves to strengthening the parts of

the mule to enable it to bear the increased speed, and to simphfying it to adapt it to the class of help which the

great demand for spinners has required manufacturers to employ; and several other improvements, very important

in combination, have been introduced, which are of too technical a character to be described here. Some
experimenting hat taken place in the direction of a considerable increase in the length of mules. Machines have

been made as long as 117 feet and containing 1,100 spindles. The object of this change is partly economical and

partly to produce better yarn. One spinner and a helper are employed for a pair of the long mules and breaks

are more quickly repaired.

CONSUMPTION OF COTTON PEE SPINDLE.

The improvement noted above in both mule and frame spindles does not fully appear in the following table,

which shows the consumption of raw cotton per spindle for each of the geographical divisions and for the United

States. The increased fineness of goods, which is referred to elsewhere, interferes to complicate the matter.

Nevertheless, it should be noted that, taking the country at large, in spite of the greater fineness of yarn spun

the average consumption has increased from 70.43 pounds to 78.79 pounds since 1880. In New England, where the

average number of yarn, estimated by the only process which is available for purposes of comparison, has increased
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and in the south, where the average number is also higher than it was ten years ago, the annual consumi.)tiou is larger

by 5.47 pounds than in 1880. An average of this sort, however, is not very instructive, since, as is explained further

on, the consumption of cotton is so very greatly dependent upon the relative coarseness or fineness of the yairn

spun. This is evident in the fact that the southern mills consume two and a half times as much cotton to a spindle

as those of New England, although the efficiency of southern spindles is, upon the whole, not equal to that of

New England spindles. A similar remark may be made as to the teaching of the table on page 167, showing the

elements of cost in the product of cotton mills, where it. appears that the percentage of cost of cotton is much
higher in the southern mills than in the rest of the country. The simple explanation is, of course, that the weight

of cotton in the average yard of southern woven goods is much greater tliaii in the New England or middle states.

COTTON CONSUMED PER SPINDLE.

GEOniJAPHICAL DIVISIONS.

Unitetl States.

1890 1880
(Pounds.) (Pouuds.)

70.43

Kew En^laud .states .

Middle states

Southern states

Western states

06.95

78.40

161.41

147. 55

U2. 72

78.68

155.94

171.55

OTHER IMPEOVEMBWTS IN MACHINERY.

Other great improvements have taken place in cotton machinery during the last twenty years, and many of them

within the last decade. The modern cotton opener is a marvelously more effective machine than that which it

superseded, but a still greater improvement is that in cotton cards. It is held by some manufacturers that the new
carding machine has introduced an economy in the production of yarn not less important than that in spindles.

LOOMS.

The number of looms in operation in 1890 was 324,866 against 225,759 in 1880; an increase of 99,107 in

number, and of 43.90 per cent. The following table shows the number of looms in 1880 and 1890, together with

the numerical and percentage increase during the decade for each of the geographical divisions.

NUMBER OF LOOMS: 1890 AND 1880.

United States.

New England states

Middle states

Southern states

Western states

NHMBEE OF
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counties of Bristol in Massachusetts and Providence in Khode Island. Lowell and Lawrence in Massachusetts,

Manchester and Xashua in ]^ew Hampshire, Biddeford and Lewiston in Maine, are also large centers of production;

and it is still true that either of these centers is more important than any single city outside of New England,

except Gohoes, New York. The greatest concentration Las taken place in the city of Fall Eiver, Massachusetts,

which now reports 41 establishments, having a capital of more than $32,000,000. The mills of this city are very

largely devoted to the production of print cloths, of which they turned out during the census year, 443,043,437

square yards, equivalent to very nearly 600,000,000 running yards, or 12,000,000 pieces.

In 1890 Massachusetts contained 41.05 per cent of the entire number of active spindles In the country as

compared with 39.76 per cent in 1880, being the only New England state maintaining its percentage in this respect,

the percentage of Maine having declined from 6.53 to 6.24; of New Hampshire, from 8.86 to 8.43; of Vermont,
from 0.52 to 0.50; of Ehode Island, from 16.56 to 13.56; of Connecticut (the only state in the east which exhibits

. a decrease in the number of spindles), from 8.79 to 6.58. In the aggregate, although New England added more
than 2,000,000 to the number of its spindles, its percentage of the spinning capacity of the country declined from

81.03 to 76.37. The group percentages vary slightly from the sum of state percentages included by reason of the

accumulated value of decimals rejected in the details.

GROWTH IN THE SOUTH.

In considering the geographical distribution of the cotton manufacturing industry the most important

act is the extraordinary rate of its growth in the south during the past decade. For a great many years,

probably ever since the cultivation of the cotton plant in the South Atlantic states had a beginning, domestic

spinning and weaving of coarse cotton fabrics has been a common fact in the household economy of that part of the

country. Here and there small factories were established for the production of heavy fabrics. It is only within the

period since the close of the civil war that mills have been erected in the south for the purpose of entering the

general market of the country with their merchandise, and almost all the progress made in this direction has been
effected since 1880. " According to the Tenth Census there were in the states south of the District of Columbia only

542,048 spindles. If the whole cotton manufacturing in all these states had been concentrated in one state it would
have raised that state to the seventh rank only in point of capacity of production A remarkable development of

manufacturing enterprise in the south, based on the nearness of supplies of raw material, which began ten years

ago, had no more reasonable field in which to exercise itself than that of cotton spinning. New mills sprang up all

over the region, but particularly in the states of North Carolina, South Carolina, and Georgia. The number of

establishments in these three states, as reported in 1890, is greater by 75 than in 1880, an increase of nearly 73 per

cent; but even this does not adequately express the progress that has been- made; for a certain number of

antiquated mills which have ceased operation forever cause the apparent growth to be less than the real increase.

It may be noted, as illustrating the development of the industry in these states, that the average number of spindles

to a mill has also increased nearly 73 per cent. The aggregate number of spindles in 1890 was almost three-fold

that reported at the previous census. While the largest absolute increase has taken place in these three states there

has been quite as large a proportional increase in other states of the south. The table showing the classified

products of mills indicates what progress has been made in occupying markets which were previously in the

exclusive possession of northern mills. The sheetings and print cloths of the south are consumed in northern

homes and southern-yarns are woven on Pennsylvania looms and made into hosiery on New York and Pennsylvania
knitting frames. While the demand for coarse fabrics for the clothing of colored laborers is still large and is for

the most part met by the local production, the mills are also turning out goods of a finer quality, as is indicated by
the table which exhibits the average Jiumber of yarn spun. The new mills are for the most part equipped with
the latest and most approved machinery. The advantages which the south possesses in nearness to the supply
of raw material and in the abundance of comparatively cheap labor are partially offset by certain disadvantages,

some of which time and experience will cause to disappear. It can not be doubted that the development of this

industry in the cotton-raising states is based upon sound commercial reasons, and that it is destined to continue.

The increase of manufacturing in the middle states has been at a slower rate than in any other part of the
country. Substantially three-fifths of the increase has been in the state of New Jersey, and is largely due to the
development of the spool-thread industry in the great mills in and near Newark. The industry in Pennsylvania
is rather of a weaving than of a spinning character. The contrast between these two states is quite marked when
we observe that there are in New Jersey nearly 102 spindles to every loom, and only 31 spindles to a loom in

Pennsylvania. In Massachusetts, which is both a spinning and a weaving state, the number is nearly 44 spindles

to one loom.

The manufacture of cotton goods in the west, while it exhibits a good rate of growth during the decade, is still

too small to call for extended notice.

The future development of this industry, considered geographically, depends upon a great variety of

conditions, among which may be mentioned the relative cheapness of transportation of the raw material to the
several competing regions; nearness to the market where finished goods are sold; economy of power, whether
water iiower or steam; the supply of labor capable of adapting itself to this branch of industry; and the soirit of
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add that the atmospheric conditions must also be taken into account. It is true that while a humid state of

of the atmosphere is favorable to good spinning of cotton, particularly of fine yarns, there are certain regions

where the degree of natural humidity is both greater and more uniform than it is elsewhere. Nevertheless, the

advantage which the climate of the British Isles possesses in this respect has been overcome by mechanical

appliancCvS adopted in the American mills, and there seems to be no reason why, if it should be worth while on

other accounts to locate mills where the atmosphere is relatively dry, the same means should not be found effectual

to neutralize one of the disadvantages imposed by nature.

EMPLOYES AND WAGES.

The average number of employes in the cotton industry during the census year, including ofi&cers and
clerks, was 221,585, an increase of 46,926, or 26.87 per cent. Nearly the whole of this increase occurred, in New
England and the southern states, and was almost exactly divided between them. The figures which show the

number and wages of officers and clerks have significance only as they complete the statistics which indicate the

importance of the industry. The facts presented regarding the number and wages of operatives furnish material

for some useful deductions.

It should be remarked here that in the spinning and weaving of cotton a very large proportion of the

operatives are nominally employed on piecework. The payment of weavers by the " cut" is well-nigh universal,

and a very large number of spinners are paid not by the day or the hour but by the number of spindles under then-

care. It was considered that if all who are employed according to this system were to be classed as pieceworkers

the result would give an incomplete and erroneous view of the average earnings of operatives in cotton mills.

Moreover, while these operatives are nominally employed as iiieceworkers, their wages are in reality so regulated

as to enable them to earn a nearly uniform amount from week to week. Consequently an arbitrary rule was
adopted that all pieceworkers whose earnings are limited by the speed of machinery were to be included with

those paid a specific amount by the week, the day, or the hour. It is probable that many manufacturers in making
their returns failed to transfer to the category of wage earners according to the time employed all who should

properly have been included in this class. The number of pieceworkers is therefore too large and that of

operatives and skilled laborers earning wages is too small, but whatever error there may be corrects itself, and
the final result is not affected.

Before taking up the details of the figures relating to the class of "operatives and skilled labor", a few

comparisons may be drawn between the number of persons employed, exclusive of officers and clerks, in

1880 and 1890. The number of adult male employes increased 29,152 and of adult females 22,068, while the

number of children decreased 4,888. The change in the relative proportion of these three classes in New England
mills is marked; for while the number of men increased 18,228 that of women increased but 10,891, and the

number of children decreased 7,539. In the southern states, on the other hand, while the number of men
increased somewhat more than that of women, the number of children employed was doubled. The proportion of

men, women, and children employed (including officers and clerks) in 1890 and 1880 is exhibited in the following

table:

PROPORTION OF MEN, WOMEN, AND CHILDREN EMPLOYED (ALL CLASSES) : 1890 AND 1880.

GEOGRAPHICAL DIVISIONS.

United States...

Kew England states

Middle states

Southern states

Western states

MEN.
(Percentage of all

employes.)

3 890 1,SS0

41.28

43.75

37.32

35.66

32,28

35.36

36.87

32.29

30.20

27.30

WOMEN.
{Percentage of all

employ6s.)

1890 1880

48.15 48.41

49.42

50.25

40.62

54.87

49.20

46.49

45.32

61.35

CHILDREN.
(Percentage of all

employes.)
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and childreu furnislies an abundant explanation of the reason why the apparent increase is greater than the real.

It will be seen that the proportion of women employed in Few England factories remained almost stationary, the

difference between the two periods being only 0.22. The proportion of men increased 6.88 and that of children

decreased 7.10. It thus appears that there is a decrease in the class of laborers earning the lowest rate of wages
and an increase in the class earning the highest rate.

Turning attention now exclusively to the operatives and skilled laborers, excluding pieceworkers, we find

that the sum of $30,761,249 was paid in ^ages during the census year to an average number of 80,735 adult

males, being an average yearly earning of $381.02; $26,019,812 to 95,733 adult females, an average of $271.80,

and $2,913,283 to 22,433 children, an average of $129.87 lor the year. On the basis of 50 weeks running in each

year this is an average weekly wage of $7.62 for men, $5.44 for women, and $2.60 for children. Although,

counting each establishment as a unit, the average number of weeks during which all the cotton mills of the country

were running appears to have been but slightly more than 49, yet, as a matter of history, the important mills all

through the country were running almost continuously, and the basis of 50 weeks is under rather than over the

truth. Bringing together the figures for each of the geographical divisions, we have the following exhibit:

GROSS WAGES AND AVERAGE EARNINGS PER YEAR AND PER WEEK OF SKILLED EMPLOYES, EXCLUDING
PIECEWORKERS, 1890.
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NUMBER^OT SPINDLES TO EACH EMPLOYE, AND THE AMOUNT PAID FOR LABOK TO EACH SPINDLE: 18fl0 AND 1880.

STAT1':S.
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MATEEIALS USED.

COTTON.

The tofai quantity of cotton consumed in the establishments reported was 2,261,600 bales, of an aggregate

weight of 1,117,94:5,776 iDounds. This includes foreign and sea island with the ordinary varieties of classified

cotton. Inasmuch as the publication of a classified statement by states of the cotton consumed would result in

the disclosure of certain facts regarding individual establishments, the totals only of the quantities and values of

the several varieties of cotton can be here presented

:

KINDS OF COTTON.



TEXTILES—COTTON.

QUANTITY AND COST OF COTTON CONSUMED, BY STATES : 1890 AND 1880.

177
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EGYPTIAN COTTON.

The amount of Egyptian cotton used in American mills is now reported by the census for the first time. For

tlie census year 1890 it was 6,560,951 pounds. The return by the Bureau of Statistics of the Treasury Department
»f the imports of foreign cotton entering into consumption during the fiscal year 1889-1890, amounted to 8,407,160

pounds. It is not improbable that some users of foreign cotton failed to return the amount separately, but included

the whole in their return of domestic. The use of Egyptian cotton in spinning fine yarns is increasing. The
following table shows the amount of cotton imported from abroad and entering into consumption, together with the

value of the same, as reported by the bureau of statistics for each of the ten years ended with 1890

;

IMPORTS OF COTTON.

YEARS.
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them even as mixed goods. Although purchased cotton yarns used iu weaving mills can not be traced to the

spindles from which they came, it is reasonable to assume that most of the quantity coming under this head
was the product of American mills and appears under the head of "Yarn" in the table of products. The
importation of cotton yarns from abroad during the year ended June 30, 1890, was 1,674,262 i^ounds, valued at

$879,326. What part of this quantity was yarn for doubling and twisting in sewing thread mills which do not

spin all their own yarn, and what part of it was used iu the weaving of mixed goods, can not be ascertained. The
item of waste of other mills is also a duplication iu the table of materials, but it calls for no explanation. In

the table of products a part of the "yarn" item reappears in woven goods, particularly in upholstery goods, and in

sewing cotton, while the rest was transferred to the woolen and silk industries or was consumed in the electrical

and other arts. The whole of the item of waste reappears in batting, twine, rope, and " all other products "-

PRODUCTS.

WOVEN GOODS.

The products of the cotton mills of the United States may be classified under three heads : woven goods, yarns

and thread, and miscellaneous products. The value of woven goods produced by the establishments reporting was
$198,741,200, which was 74.16 per cent of the total; of warps, yarn, and sewing thread, $44,885,096, or 16.75 per

cent; of all other products, $24,355,428, or 9.09 per cent. An examination of the tables in detail brings out the

fact, which experience confirms, that an immense proportion of the goods consumed in the country is coarse and
medium fabrics which are most durable and substantial for every-day wear. In the ascertainment of the quantities

of the several classes of woven goods manufactured, the square yard was taken as the universal unit for all

branches of the textile industry. The product of all the mills was reduced to this uniform standard. The
advantage of this rule for statistical purposes is too obvious to require either explanation or argument, and the

uselessness of statements showing the number of running yards of fabrics varying from the width of print cloths to

that of broad sheetings is equally apparent. First in importance, both in quantity and value, among woven
goods are brown and bleached sheetings and shirtings, which amounted to 962,238,062 square yards, valued at

$55,193,439, averaging 5.74 cents a square yard in value at the mill. This is not only the most extensive but the most
widely distributed branch of the cotton industry, while the goods themselves are those which are in most universal

use, and which are adapted to the largest variety of purposes in household economy. The amount of print cloths,

classed as "plain cloths for printing or converting" is but slightly below that of sheetings and shirtings, being
955,294,320 square yards; but the value, $43,550,174, is far below that of the leading class. The average value is

4.56 cents a square yard. The largest part, by far, of this product is printed, and becomes the calico of commerce..

The census accounts for the printing of 722,257,451 square yards, or 75.61 per cent of the whole; but the goods-

printed were not drawn exclusively from the fabrics technically classed as print cloths. The relative importance
of most of the other classes of woven goods calls for no detailed remarks, particularly as the materials do not exist

for a comparison of the amounts produced in former years.

The classification of "fine and fancy woven fabrics" draws attention to the extent to which fine goods are now-

produced in the country, and gives a means of ascertaining the amount of such goods consumed. We find a totaE

amount of 127,373,179 square yards, valued at $12,545,929, produced in domestic mills, which are thus returned
at an average value of 9.85 cents a square yard. Among fine goods should also be classed a small, but not
ascertainable, part of the ginghams manufactured in New England and Pennsylvania mills. JSTeglecting this

small item we find that of the 3,002,761,037 square yards of woven goods produced in the country 4.24 per cent
only in amount is classed as "fine or fancy woven", while in value these goods represent but 6.31 per cent of the
total. During the fiscal year ended June 30, 1890, the entries at the custom houses of the country for consumption
(including both direct entries and withdrawn from warehouse) of cotton cloth exceeding 200 threads to the
square inch, counting warp and filling, amounted to 10,734,281 square yards, valued at $1,559,889. From the
comparative insignificance of these numbers it appears that the proportion of fine woven goods is still less than
5 per cent of the total quantity of cotton cloth consumed and barely 7 per cent of the value. It also appears that
while more than nine-tenths of the finer goods consumed are produced in the country, the average foreign value
of those imported is fully one-half greater to the square yard than the value at the mill of the goods produced in

this country which are classed as fine. This illustrates what experience teaches, that the finest goods used in the-

United States are still imported from abroad.

The manufacture of upholstery goods, which had a considerable development in the last decade, is chiefly

remarkable for its localization. Of the whole value, !B2,070,239, of these goods reported for the entire country,
Pennsylvania returns all except a value of $162,900, divided between Massachusetts and New York, with a small
amount in Wisconsin.
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YARN MILLS.

The item of " yarns" has already been partially discussed under the head of materials, that is to say, so far as

these yarns have been consumed in other mills classified as cotton, but there has been a large production

of yarns which have become the material for other industries. They have been used as warps for worsted

dress goods, also by the manufacturers of hosiery and knifc goods, in the production of elastic fabrics, and
for the covering of electric wires, an industry which has had an enormous development during recent years. The
erection of mills for the production of yarn for these collateral uses is the leading feature in the extension of yarn

production as a separate industry during the decade under review. It is comparatively easy to trace to their

ultimate use most of the yarns which were not woven in the mills where they were produced. The establishments

here reported produced 166,397,003 pounds of yarn for sale, and the importation during the year was 1,674,262

pounds, a total of 168,071,265 pounds. Of this amount 48,779,715 pounds were consumed in other cotton mills

here reported, 83,624,868 pounds were consumed in woolen and hosiery industries, 4,338,789 pounds in silk industry,

and 1,474,514 pounds in elastic fabric factories, an aggregate of 138,217,886 pounds, leaving only 29,853,379 pounds

to be accounted for in the electrical and other industries not here mentioned.

SEWING COTTON—HISTORY OF THE INDUSTRY.

One of the most important branches of the cotton manufacture is the manufacture of sewing cotton.

The quantity returned during the census year was 13,868,309 pounds, having an aggregate value of $11,637,500.

Unfortunately, no trustworthy statistics are in existence showing the amount of production at any former

period, except that in the census of 1870 the production of 11,560,241 dozens of spool cotton is reported;

Hjut there is no measure of comiiarison with the quantity now reported. This industry is one which

'has been established in the country in the face of much discouragement and of repeated failure. A century

'a.go linen fabrics were much more common than fabrics of cotton, and linen thread was the ordinary material for

sewing. When cotton thread was first introduced, it was a coarse and inferior article made of ordinary cotton,

consisting of three cords twisted together, and was put up in skeins or in balls. There can be no doubt that

cotton thread of this class was an early product of American spinning mills, although no record of its manufacture

is preserved. The first introduction into this country of cotton thread upon wooden spools was m 1820, when
the firm of John Clark, jr., & Co., founded at Glasgow, Scotland, in 1817, established an agency for the sale of

such thread in New York. During the next twenty years other Scotch firms entered the market. The thread was
of much better quality than that previously in use. It was composed of six strands of yarn, two of which were

first twisted together in one direction, and then three of the double strands were twisted in the opposite direction.

The result was a thread having much greater stability of twist than was possible for the earlier three-cord variety.

Notwithstanding its superiority and the attractive form in which it was put up, which made it at once a

favorite in the market, it was a long time before its position was so assured as to induce domestic

manufacturers to undertake to produce it. There were several establishments in the United States which,

in the years from 1840 to 1850, attempted to twist and spool their own thread for sewing i)urposes, but their

efforts were confined to the production of three-cord thread, inferior in strength and finish, and the imperfections of

their merchandise were covered by dyeing them in cheap colors. It was suited to some uses. For sewing thin and

open woven fabrics, where the strain upon its strength and upon the stability of its twist was not too great, it

answered the i^urpose. Not long before 1850 the Sagamore Company, of Portsmouth, New Hampshire, undertook to

manufacture six-cord thread equal in quality to the standard imported thread, but the skill necessary for carding

and spinning sea island cotton had not been attained, nor had the managers a mastery of the dififlcult and

intricate processes of making six-cord thread. The enterprise was a failure and was abandoned. A few years

later, about 1855, there was introduced into the country from England a three-cord thread known as a " glac6", or

finished thread. Its polished surface, produced by mechanical means, made it really superior to any three-cord thread

previously in the market, though still greatly inferior to the six-cord thread. The improvement drew the attention

of such of the three-cord spool cotton manufacturers as had survived the discouragement attendant upon their

efforts to compete with better goods. The first corporation that engaged in the enterprise of manufacturing

glazed thread was the Willington Thread Company, of Willington, Connecticut, a small concern having less

than a thousand spinning spindles. This company had already been in ^he business since 1843 or 1844. The

competition of this company was, curiously enough, not with the strong and well made six-cord thread which was
sold, but with the cheap and poor thread which was given, or " thrown in", and it finally made a breach in the

custom of "throwing in" a spool of cotton with the dress pattern. The process of finishing the thread was
patented and the Willington Company was licensed to make use of it. About this time the Willimantic Linen

Company, of Willimantic, Connecticut, which had been engaged in the manufacture of coarse, unbleached linen

fabrics and shoe thread, finding the business unsatisfactory, turned its attention to the production of sewing

cotton, and secured all the rights under the patent for. glazing thread except the rights under license held by the

Willington Company. A year or two later the Willimantic Linen Company, which retained and still retains its
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purchased the plant of the Willingtou Thread Company. Before 1860 other finishing processes were invented and

put in use by manufacturers in competition with the Willimantic Company. Glazed cotton was manufactured by

the firm of Green & Daniels, of Pawtucket, Ehode Island, and by several other concerns of less note at

Pawtucket and Fall Elver. At the time of the beginning of the civil war a substantial industry in

this branch of spool cotton had been established. In 1860 Mr. Timothy Merrick, who luid been manager of

the Willington Mill, and later had been employed by the Willimantic Company, formed a partnership

for the manufacture of " satin finish" thread, which subsequently grew into the Merrick Thread Company. The
civil war gave a great impetus to the home manufacture of spool thread, both by the greatly increased demand
and by the heavy duties laid on the imported article. Another influence was now operating to compel American
manufacturers to make a fresh effort in the direction of the production of six-cord thread. The sewing machine had
been iiivented. The three-cord thread of the time was neither strong enough nor in other ways good enough for

machine use. The alternative was presented of supplying that which the change in the market demanded or of

retiring from business. At the same time the foreign manufacturers who had obtained a leputation in the

American market perceived that under the high duties upon manufactures it would be cheaper for them to produce

their wares in the United States than to import them. In some cases they began by importing yarn spuji in

England to be twisted and spooled here; in other cases they introduced spinning at once. The period between 1860

and 1870 was one of not a little discouragement to the purely American manufacturer of six-cord thread. The chief

experimenters were, besides the Willimantic Linen Company, the Merrick Thread Company, and the firm of Green
& Daniels, already mentioned, the Hadley Company, of Holyoke, Massachusetts, and the Williston Mills, of

Easthampton, Massachusetts. Experience shows that the users of sewing cotton are extremely conservative. It

is difficult to persuade them to try a new make of thread when they are satisfied with that which they have been
using. The obstacles encountered by manufacturers induced the most of them to abandon a hopeless struggle.

Nevertheless some of them persevered, but of them all only the Willimantic Linen Company and the Merrick Thread
Company succeeded in producing an article equal in all respects to the foreign brands, and finally established a

position and a reputation. Meanwhile, three great British makers of thread transferred the production of their

supply for the American market to this country. The first such venture was that of the Clark Thread Company,
whose mills were erected at Newaik, New Jersey and began operation in 1865. A little later the firm of J. & P.

Coats, of Paisley, Scotland, established the manufacturing plant at Pawtucket, Ehode Island, known as the Conant
Thread Company. Subsequently, in 1883, John Clark, jr., & Co., the first company to introduce six-cord thread

into this country, erected the mills of the Clark Mile-end Cotton Company at Kearney, New Jersey. This completes

the list of the large manufacturers of sewing cotton oi)erating in the United States before 1S90.

STATISTICS FOE 1890.

The following table gives the important facts relating to the sewing thread industry as ascertained at the

Eleventh Census:
MANUFACTURE OF SEWING COTTON: 1890.

Number of establishments reporting product 34

Capital $27,787,196

Product (13,868,309 pounds)
, $11,637,500

Number of spiudles employed 679, 484

EMPLOYES AND WAGES.

EMPLOYKS AND WAGES.

Average number of eraploy6s

Total wages

Average annual earnings

Average weetly earnings (50 weeks
in year).

Total.

9,220

$3, 500, 516

$379. 67

$7.59

Men.



182 MANUFACTURlis^G INDUSTRIES.

Au examination of these figures reveals some interesting facts. In the first place, it will be noticed that the

average wages paid are much higher than in the cotton industry generally, and higher than those in the

geographical divisions where wages are highest. Thus the average weekly wages of men, based on a year of 50

weeks, are $10.82 as compared with $8.68 for all cotton manufactures in the middle states, where the rate is highest.

The average of women is $6.54 as compared with $5.76 for all women employed in cotton mills in the same section

;

and children's wages are $3.34 a week as compared with $3.17 in New England, where children receive the

highest rates. Again, it maybe observed that nearly all the sea island cotton and nearly two-thirds of the Egyptian

consumed in the country are accounted for by the sewing cotton manufacture directly, while most of the remainder

of both varieties is no doubt to be traced in the yarn purchased. In this last mentioned category, nevertheless, is to

be found a considerable part of the imported yarn. There is a striking difference between the sewing cotton

manufacture and the manufacture of cotton generally in the relations between cost of cotton, cost of labor, and value

•of products. Whereas, as shown on page 167, the cost of cotton represents 43.81 per cent of the value of products,

it accounts for only 37.91 per cent of the selling value of spool cotton, although the average cost per pound of the

cotton used is much higher than the price of ordinary cotton. This difference is partially accounted for by the large

expenditure necessary for preparing the thread for market in attractive form. Labor, also, is not only more highly

paid than in ordinary spinning mills, but labor as a whole forms 30.08 per cent of the total selling value of the

product as against 25.93 per cent of the value of all cotton products. The difference, however, is not so marked
when we compare the percentage of labor cost in sewing thread with the general returns for New England, and the

middle states,, where most of the factories here under examination are located.

DYEING, BLEACHING, AND FINISHING.

The table which gives the facts relative to bleaching, dyeing, and printing cotton goods in spinning and weaving

establishments is, in itself, an incomplete exhibit. In order to ascertain what part of the spun and woven product

of the country was subjected to bleaching or coloring processes before entering into consumption it is necessary to

include the operations of establishments exclusively devoted to these processes with those of establishments which

finish their own goods. But the returns as they stand are interesting as showing the absence in this country of

the specialization of industries that has been effected abroad. It is well known that in Europe spinning, weaving,

bleaching, dyeing, and printing are five separate and distinct industries, any two of which are rarely carried on

in the same establishment. While there are to be found in this country establishments in which but one of these

industries is carried on, yet, as is remarked elsewhere, the ordinary custom is to combine two or more of them,

and there are great corporations, some of the largest in the country, which perform all five of the processes.

Indeed, it appears that more than one-fourth of all the dyeing and finishing of cotton goods was performed in mills

operating spindles or looms, or both. The general table showing the amount and value of the processes as

performed in cotton mills is useful only in completing the exhibits of these mills. The figures themselves furnish

the basis for no important conclusions; but in combination with the returns obtained by Special Agent Peter T.

^Wood, "Dyeing and finishing textiles", they show the form in which goods reached the market.

It appears that there were produced in the United States during the year 955,294,320 square yards of " plain

rclotlis for printing and converting", in other words, of "print cloths". There were printed in cotton mills

142,590,083 square yards, and in iirinting mills 579,667,368 square yards, a total of 722,257,451 square yards. Of

these goods, which were not printed, and of other plain goods, 40,338,722 square yards were dyed in cotton mills,

land 446,496,822 square yards were dyed in dyehouses, a total of 486,835,544 square yards of dyed cloth. In cotton

mills 65,540,307 square yards and in bleacheries 454,357,758 square yards of cloth were bleached, a total of

519,898,065 square yards. The dyeing of yarn, 90,792,931 pounds in spinning mills and 48,762,759 pounds in

dyehouses, 139,555,690 pounds in all, reappears for the most part in the ginghams, ticks, denims, stripes, and

upholstery goods, though some of it represents colored sewing thread and yarn consumed in other ways than by

weaving. We have this rough statement of the total production of cloth and of the amount bleached, dyed

in the piece or the yarn, and xiriuted

:

SQUAKE YARDS.

Totnl production of woTen goods 3, 002, 761, 037

Printed 722,257,451

Dyed in the piece 486, 835, 544

Dyed in the yarn -.. 436,118,141

Bleached 519, 898, 065

Total ttnished. , 2,165,109,201

Entered into consumption "in the gray" 837, 651, 836

In obtaining the facts relative to finishing processes, both in cotton mills and in separate establishments, the

rule was adopted of obtaining the additional value f>iveu to goods by subjecting them to these processes. Thus a

duplication of material and product, which is inevitable in the case of many manufacturing industries, was avoided,

and an error is escaped which stands as a pitfall for the unwary when one attempts to ascertain the percentage



TEXTILES—COTTON. 1'83

FINENESS OF GOODS—AVERAGE NUMBER OF YAEN.

It is remarked, in that section of this report which refers to the products of manufacture, that by far the

largest part of the goods turned out by the cotton mills of the country are the coarse and medium fabrics which

are in ordinary use by all classes in the community. The lines between coarse and medium, and between medium
and fine goods are, of course, vague and badly defined, but it is generally understood that yarns under No. 20

are coarse, and those over No. 40 are fine. The yarns which are woven into print cloths, of which the calico of

commerce is made, are for the most part No. 28 for warps and No. 36 for filling. The best standard sheetings

and shirtings are spun from nearly the same numbers. It will thus be seen how large a proportion of the goods in

common use are of no higher than medium grade. It may be well to define the meaning attached by manufacturers

to the word "number" as applied to yarn. ' The quantity of yarn is expressed in hanks of 840 yards, and the

"number" of the yarn is the number of hanks which weigh a pound troy, (a) Thus "No. 20" is yarn of which 20

hanks weigh 1 pound of 5,760 grains. 1 hank weighs 288 grains. A hank of No. 60 weighs 96 grains, or slightly

more than one-fifth (0.2194) of an ounce avoirdupois; and it takes 8^ yards of the same number to weigh 1 grain.

The earliest undertakings in this country, in the spinning of cotton, were for the production of coarse and

medium goods, and progress has taken place in the direction both of coarse and of fine goods. The development of

such great industries as the manufacture of duck is an example of the growth in one direction. Although in the

number of square yards of product duck represents less than 2 per cent (1.84) of the whole amount of woven goods,

j-et it represents more than 5 per cent of the cotton consumed. The average number of yarn that is woven into duck
is less than 10, that is, it is twice as coarse as that in the coarser grades of sheeting and three times as coarse as

that in standard sheetings and print cloths. These last mentioned classes of fabrics are themselves an advance in

fineness over the early products of American looms. In recent years there has been a marked tendency toward

the manufacture of medium fine and very fine yarns and fabrics. Ordinarily each establishment devotes its

machinery chiefly or wholly to the production of one general class of goods; that is to say, coarse, medium, or fine,

but this rule has many exceptions, and there are a few cases of mills which produce so wide a range ofyarns as to

include No. 6 and No. 140. A simple average of the fineness of all the yarn spun in a city, a state, or the country,

teaches very little that is useful, for the reason that a tendency in the direction of fineness may be wholly

obliterated, in such an average, by the existence of a tendency in the other direction also. A large demand for

duck at the same time that extensive mills were beginning the production of very fine goods would leave the

" average number " substantially unchanged. Nevertheless such returns as have been obtained from the mills do

show in a general way that the product of 1890 was yarn of higher counts than that of 1880, but to separate

coarse from medium and medium from fine makes the exhibit of more value because less dependent upon an

average of things essentially unlike each other.

Two methods of finding the average number of yarn are available. That which was pursued in ascertaining

the number as reported by the special agent of the Tenth Census was based upon the spindle as a unit. The
method may be best shown by a single example. In mill A there are 30,000 spindles producing yarn for print

cloths, average No. 32; in mill B are 20,000 spindles producing yarn for duck, average No. 8; in mill are 10,000

spindles producing yarn for fine ginghams, average No. 45. We have, then, this calculation

:

MILLS.
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twenty turus to the inch; and, second, inasmuch as there is more contraction where the twist is increased, the
proportionate length of fine yarn spun is still further reduced. It will thus be seen that the average number as
ascertained by the use of the spindle as a unit would be exceedingly misleading, even as between mills equipped
with spindles of identical pattern and speed ; and if to this confusion we add that which is inevitable when we
are obtaining the average of mills using spindles of widely varying capacity, the uselessness of this method
becomes evident. Ifevertheless, since this was the only method available at the census of 1880, one calculation
has been made on this basis for purposes of comparison.

The alternative method adopted for a second calculation of the average number seems certainly to show
more accurately what it is required to find, namely, the average number of the yarn produced. In this calculation

the unit adopted is the hank, a given length of yarn. This system is also best illustrated by an example: mill

D produces 1,000,000 pounds of No. 28 yarn ; mill E, 2,000,000 pounds of No. 10 yarn, and mill F 500,000 pounds
of No. 50 yarn. We then have

:

MILLS.
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WEIGHT OF SPUN PRODUCT, IN POUNDS

The United States

New England states

Maine

New HampsMro
Vermont

Massachusetts

Khode Island

Connecticut

Middle states

New York

New Jersey...

Pennsylvania -

Delaware

Mai'yland

Southern states - . -

Virginia

North Carolina.

South Carolina.

Georgia

Alabama

Mississippi

Kentucky

Tennessee

All other (a) ...

Western states

Ohio

Indiana

Illinois

"Wisconsin—
Another (o).

No. 20 yarn and
below.

480, 273, 239

207, 672, 353

26, 577, 650

5i, 984, 891

1, 243, 508

103, 234, 514

3, 280, 776

13,351,014

62, 850, 759

6, 553, 540

1, 456, 672

32, 215, 744

2, 325, 960

20, 298, 843

197, 443, 432

719. 379

972, 080

275, 593

611, 129

699, 255

966, 959

2, 246, 776

12, 310, 343

8, 641, 918

12, 306, 695

1, 425, 000

6, 649, 187

950, 000

1 678,474

1, 604, 034

Nos. 21 to 40.

386, 723, 173

331,611,339.

28, 385, 603

3G, 182, 517

2, 508, 883

186, 750, 241

55, 640, 821

22, 143, 274

40, 139, 656

25, 529, 574

4. 631, 593

8, 023, 174

1, 502, 278

453, 036

12, 543, 916

Above No. 40

34, 845, 826

34, 800, 452

18,812,519

11,116,338

4, 871, 595

45, 374

3, 076; 558

1, 244, 770

6, 221, 249

2, 001, 339

2, 428, 263

1,424,131

1,004,132

a Includes states having less than 3 establishments, in order that the operations of individual establish-
ments may not be disclosed. These establishments were distributed as follows: southern states—Louis
iana, 2; Texas, 1; Arkansas, 2; western states—California, 1 ; Iowa, 1; Missouri,!.

In considering the following tables presenting the statistics of cotton manufacture, reference should be made
to the text and tables on the combined textile industries that precede this report.

Table 1 presents for the purpose of convenient comparison the statistics relating to cotton manufacture as

reported at different census periods. The table comprises all the items of the inquiry common to a number of such

periods and the statistics are given for each decennial year from 1840 to ] 890, both inclusive.

Table 2 is a statement in detail for 1890 showing each item of the schedule of inquiry, excepting details

relating to employes and wages, by totals for the United States, for geographical groups of states, and for each

state. I

Table 3 is a presentation of employes and wages for the cotton industry considered in its entirety. It shows
by totals for each state and for the United States, the average number of men, women, and children distributed into

the following classes: (1) officers or firm members actively engaged in the industry or in supervision; (2) clerks;

(3) operatives and skilled labor; (4) unskilled labor; (5) pieceworkers. The average number of weeks employed,

the average weekly earnings per employ^, and the total wages are shown for men, women, and children, in each

class, excepting pieceworkers. The statement for pieceworkers gives the average number of men, women, and
children, respectively, and the total wa.ges reported for each.

Table 4 shows the average number of men, women, and children, respectively, employed at each weekly rate

of pay, by totals for each state, and for the United States.
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Table 1.—COMPARATIVE STATEMENT FOR THE UNITED STATES, BY

37

19
50
61
52
53
54

55
66
57
58
59

STATES AND TEERITOEIES.

"United States

;

1840
1850
1860
1870
1880
1890

Kew England states

:

1840
1850
1860
1870
1880
1890

Maine

:

1840.
1860.
1860.

1870.
1880.
1890.

New Hampshire

:

1840
1850
1860 -

1870
1880
1890

Vermont

;

lS40..
1850..,
1860...
1870...

1880..
1890...

Massachusetts

;

1840
1850
1860
1870
1880
1890

Khode Island

;

1840 -

1850
1860
1870
1880
1890

Connecticut

:

1840
1860
1860
1870

1890.

Middle states

;

1840
1850
1860
1870
1880
1890

New Yorli:
1840...

.

1850..-.

I860....
1870....
1880....
1890....

Kew Jersey

;

1840...'..

1850
1860
1870
1880
1890

Number
of

establish'
ments.

1,240
1,094
1,091
956
756
905

674
564
570
508
439
402

278
213
217
191
175
187

158
153
139
115

116
128
129
111

82
65

298
352
340
274
139
229

42

Capital, (a)

$51, 102, 359
74, 600, 931
98, 585, 269

140, 706, 291
208, 280, 346
364, 020, 843

34, 931, 399
63, 832, 430
69, 260, 279

100, 103, 770
156, 764, 690
243, 153, 249

1, 398, 000
3, 329, 700
6, 018, 325
9, 839, 686

15, 292, 078
20 850, 764

5, 523, 200
10, 950, 500
12, 686, 880

13, 332. 710
19, 877, 084

26, 801, 933

118, 100
202, 500
271, 200
670, 000
936, 096

1. 431, 986

17, 414, 099
28, 466, 630
33, 704, 674
44, 714, 375
72, 291, 601

128, 838, 837

7, 326, 000
6, 675. 000

10, 052, 200
18, 836, 300
28, 047, 331
38, 798, 161

3, 152, 000.

4, 219, 100

6, 627, 000
12, 710, 700
20, 310, 500
26, 431, 578

11, 583, 882
12, 970, 445
18,789j069
27, 723, 306
31, 014, 759
61, 676, 249

4, 900; 772
4, 176. 920
5, 383, 479
8, 5U, 3r.6

11, 399, 638
13, 2'90, 745

1, 722, 810
1, 483, 500
1, 320, 650

2, 762, 000
3, 807, 750
13,519,972

AVBBAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

Aggregates.

Average number. Total wages.

72,119
92,'286

122; 028
135, 369

6174, ^59
221, 585

46, 834
61,893
81, 403
94, 775

127, 186
148, 718

1,414
3, 739
6,764
9,439

11, 864
13, 992

6,991
12, 122
12, 730
12, 542
16, 529
19, 533

262
241
379
451
736
737

20, 928
28, 730
38, 451
43, 612
61,844
76, 213

12, 086
10, 876
14, 077
16, 745
21, 474
24, 832

5,153
6,186
9,002

12, 086
14, 739
13, 411

18, 187

19, 699
29, 078
28, 974
28, 367
32, 344

7,407
6,320
7,659
9,144
9,305
8,401

2,408
1, 712
2,534
3,514
4,222
5,683

$23, 940, 108

39, 044, 132
42, 040, 510
69, 489, 272

16, 720, 920
28, 740, 788
32, 170, 861
49, 908, 591

1, 368, 888
2, 565, 197
2, 936, 640
4, 372, 473

2, 883, 804

3, 989, 853
4, 290, 960
6, 429, 084

78, 468
125, 000
161, 748
220, 742

7, 798, 476
13, 589, 305
15, 828, 571
26, 230, 667

2, 847, 804
5, 224, 660
5, 320, 303
8, 131, 142

1, 743, 480
3, 246, 783
3,632,639
4, 624, 483

5, 464, 772
7, 994, 470
6, 613, 260

10, 763, 873

1, 406 292
2, 626, 131

1, 984, 755
2, 563, 730

468, 336
1, 009, 351

1, 156, 961

2, 064, 282

Males above
16 years.

33, 160
46, 859
42, 790
61, 760
91,464

20, 745

29, 886
30, 203
46, 807
65, 057

780
1.828
2,606
3,962
5,273

2,911
3,829
3,762
5,235
8,290

94
157
125
214

9,293
13, 691
13, 694
22, 774
33, 730

4,959
6,353
6,583
8,344

10, 761

2,708
4,028
4,443
6,368
6,665

8,274
12,212
8,466
9,161

12, 070

2,632
3,107
2,608
3.012
3, 331

616
1,010
1,086
1,223
1,872

a Value of hired property is not included in the capital repor'.ed in 1890, because it was not included in the reports of previous census years.
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AVrniAOn NUMBER OF BMPtOYriS
AND TOTAL WAGES—oontlmiecl.

Females above
16 years.

MACWINEEY.

Children.

4,000
8,S82
6,007
4,457
6,293

429
589
2S6
362
488

2,014
1.594
1,492
1-, 877

2,070

2,774
2,087
1,417

215
192
217

720
939
038

Si)indk'8.

146, 494

476, 979
434,246
425, 391
439, C38

24,492

38, 974
29, 934
46, 188
63, 916

41, 182

61, 835
89, 112

* 129, 708
198, 930

Looms.

12, 994
12, 862
8,488

13, 074

771
822
996

MATBKIALS USED.

Total cost.

1,670
1,947
2,426
2,966

if3, 152, 530

7, 386, 218
10, 724, 052

6, 106, 700

10, 485, 247

312, 068
670, 102
704, 733
627, 205
687, 648

1, 165, 570

1, 698, 413

3, 409, 426

2, 887, 933

3, 378, 016

Cotton consumed.

Bales.

44,162

83, 997
92, 706

4,730

7,612
8,876

23, 325

61, 637
56, 026

Pounds.

87, 496, 203
32,953,318
40,311,809
44, 629, 588

3, 403, 000

2, 687, 615

3, 236, 184

4, 465, 825

12,880,119
12, 693, 647
24, 166, 232
27, 266, 667

Cost.

$4, 749, 428
4, 371, 693

427, 855
476, 490

2, 780, 715
2, 972, 432

Value of
products.

$5, 013, 007

5, 322, 262

13, 660, 114
17, 490, 080
11, 021, 054
18, 431, 773

332, 272
938, 439
941, 703

1, 060, 898
871, 007

1, 096, 001

1, 160, 980
2, 120, 604
2, 973, 877
4, 852, 808
4, 682, 114
5, 457, 792

103
25

67, 000
47, 403

100, 000
74, 400

6,197
6,039
4,190
7,587

19, 099

1,688
747
507
530
951

1,177
1,315
916

1,727
8,657

•620

649
508
772

3,075

1,399
1,682
1,080
2,951
4,009

2,343
4,098
8,815

313
281
476

279
741

2,071

326
685

1,152

619
1,411
2,460

180, 927

298. 651
327, 871
642, 048

1, 564, 000

42, 262

6,789
6,266
11,898
36, 266

3, 332, 631
4,964,126
7, 419, 010
9, 999. 149

27, 764, 099

78, 140

182,349

46, 786, 910
34, 391, 196
84, 528, 757

260, 837, 646
8, 890, 408

24, 608, 776

49, 440
77, 116
44, 340
94, 204

47, 934

2,160
1,310
1,322
2,517

41, 884
39, 897
92, 385

337, 786

16, 365

761
618

1,700
7,254

30, 890
34, 940
82, 334

332, 784

42, 689

525
746

1,676
8,546

85, 186

85, 602
198, 656
445, 462

2,041
1,887
4,493

10, 459

828, 375
811, 187
937, 820
640, 391

, 199, 678
11,461
22, 731

7, 644, 297
4, 255, 383
5, 087, 619

10, 616, 206
601, 796

1, 080, 773

531, 903
622, 363
963, 809

1, 463, 646
6, 239, 902

13, 617

27, 642
114, 371

5, 540, 738
4, 238, 276

11, 832, 641

53, 546, 289
1, 125, 984
5, 396, 974

295, 971
431, 525
761,469

1, 808, 300
6, 819, 320

9,929

33,624
133, 342

3, 978, 061
4, 756, 823

16, 601, 005
64, 000, 600

1, 723, 187
6, 242, 508

900, 419

1, 466, 379
2, 504, 758
4, 019, 673
7, 832, 230

20, 230

71, 389
146, 859

13, 907, 904
10,921,176
33, 757, 199
69, 139, 410

3,691,554

2, 241, 999
6, 464, 488
8, 460, 337

11, 372, 186
16, 356, 696
41, 513, 711

446, 063
1, 486, 384
1, 489, 971
1, 436, 800
1, 040, 962
1, 732, 648

438, 900

831, 34^
1, 046, 047

1, 345, 092
2, 994, 482
9, 963, 443

359, 000
748, 338
713, 050

1, 529, 937
2, 895, 769
9, 800, 798

304, 342
2, 135, 044
2,371,207
8, 648, 973
6, 481, 894

12, 036, 629

1,600

'""816

30. 000
23, 600

600

390

200, 000

"166,290

49, 920
40, 000

18, 095 16,000 25,000

769
445
831
853

1,502

284
433
501

36, 740
28, 046
40,432
79, 234

623
632
863

1,692

237, 081
617, 633
764, 966
783, 711

1, 469, 048

5,208

14, 702
29, 962

5, 246, 800
8, 249, 523
7, 271, 791
14,726,454

729, 202
1, 372, 068

b The 11 limber of establishments not given for Florida iu 1860,

17,547
382, 260

1, 040, 147
1, 088, 767
1, 228, 019
2, 190, 771
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Table 1.—COMPARATIVE STATEMENT FOE THE UNITED STATES, BY
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Table 2.—COTTON MANUFACTURE FOR THE UNITED STATES,

The United States -

New England states.

Maine
New Hampshire .

Vermont
Massaolxusetta ...

Kliode Island
Connecticut

Middle states -

New York
New Jersey . .

.

Pennsylvania .

Delaware
Maryland

Southern states .

Virginia
North Carolina
South Carolina ...'.

Georgia
Alabama
Mississippi
Kentuckj' -'

Tennessee
All other southern states (6)

.

Western states.

Ohio
Indiana
Illinois

"Wisconsin
All other western states (6) .

Num-
ber of
est ab-
lish-

ments
Value of
hired

property.

905 $8,301,464

23
27
6

187

65

42
17

158
7

15

3, 597, 474

202, 633
204, 616

1, 325, 046
1, 465, 110

400, 069

3, 957, 161

25

1, 763, 700
113,160

1, 973, 424
56, 877
50, 000

346, 769

132, 900
21, 650

106, 739

Direct investment.

Aggregate.

$364, 020, 843

243, 153, 249

20, 850, 754
26, 801, 933
1,431,986

128, 838, 837
38, 708, 161

26, 431, 578

51, 676, 249

13, 290, 745

13, 519, 972
15, 884, 936
1, 683, 803

7, 296, 793

53, 827, 303

17, 500
8,000

400, 060

382, 0607

6

t|::;::;::;::
4 18,000

10, 775, 134
11, 141, 833

17, 864, 675
2, 853, 015
2, 053, 743

1, 376, 132
2, 928, 657

2, 067, 225

5, 364, 042

1, 213, 217
1. 744, 720

766, 1(15

892, 509
747, 191

$230, 093, 567

Value of plant.

Total.

156, 612, 532

13, 335, 358
16, 369, 652
1, 026, 200

80, 892, 202
27, 778, 643
17,210,477

33, Oil, 849

10, 236, 876
7, 152, 467
9, 248, 088
1, 132, 118
5, 242, 300

37, 919, 840

2, 253, 693
8, 102, 104

7, 388, TOO
12, 003, 806
1,852,950

1, 313, 020
930, 708

2, 221, 703
1, 853, 156

630, 394
,, 158, 447
613, 483
667, 022
480, 000

$23, 225, 097

Land.

$69, 742, 664

17, 074, 774

1, 087, 916
1,995,018

125, 621

9, 021, 576
3, 458, 740
1, 385, 807

2, 580, 935

401, 221
506, 550

,, 067, 364
149, 500

466, 300

3, 248, 968

194, 000
696, 316
298, 372

1, 465, 297
160, 460
77, 199
71, 782

163. 197
132; 355

320, 420

70, 420
39. 500
76; 500

104, 000
30, 000

Buildings.

$138, 025, 806

47, 871, 383

3, 774, 087

4, 227, 222
332, 870

24, 630, 506

7, 686, 756
7, 219, 942

10, 124, 364

3, 678, 369
2, 233, 909
2, 526, 486

221, 000
1, 464, 600

10, 690, 962

393, 953

2, 030, 074
2, 129, 319

3, 724, 049
630, 200
342, 895
242, 707
655, 966
441, 789

1, 155, 965

283, 244
413, 677
225, 486
103, 558
130, 000

Machinery,
tools, ancl
imple-
ments.

91, 666, 375

8, 473, 355
10, 147, 412

667, 709
47, 240, 120
16, 633, 141

8, 604, 638

20, 306, 650

6, 167, 286
4, 412, 008
5, 664, 238

761, 618
3, 311, 400

24, 079, 920

1, 665, 740
6, 376, 714
4, 961, 009
6. 824, 460
1, 062, 300

892, 926
616. 219

1, 402, 640
1, 279, 012

1, 972, 961

176, 730
705, 270
311, 497
459, 464
320, 000

Live assets.

$123, 027, 276

Total.

86, 540, 717

7, 515, 396
10, 432, 281

405, 786
47, 946, 635
11,019,618
9, 221, 101

1?, 664, 400

3, 053, 869
6, 367, 505
6, 636, 848

551, 685
2, 054, 493

15, 907, 463

713, 196

2, 673. 030
3, 753, 133

5, 660, 869

1, 000, 065
740,723
445, 424
706, 954
214, 069

1, 914, 696

682, 823
586, 273
152. 922
225, 487
267, 191

$37, 796, 009

liaw ma-
terials.

26, 167, 666

2, 567, 137
3, 381. 604

122, 289
15, 217, 473
2. 619, 568

2, 259, 595

4, 100, 971

1. 380, 799
896, 419

1,409,592
66, 984

347, 177

6, 846, 102

164, 265
1,083,319
2, 462, 663

2, 041, 557
464. 898
186, 892
221, 652
175, 907

45, 049

681, 270

218, 193
178, 085

47, 909
134,083
103, 000

a Includes officers, firm members, and clerks. For detailed information see Table 3.
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Table 2 COTTON MANUFACTURE FOR THE UNITED STATES,
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Table 2.—COTTON MANUFACTURE FOR THE UNITED STATES
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Table 2 COTTON MANUFACTURE FOR THE UNITED STATES,
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Table 2.—COTTON MANUFACTUEE FOE THE UNITED STATES,



TEXTILES—COTTON. 203

BY GEOGRAPHICAL DIVISIONS AND STATES: 1890—Continued.

PRODUCTS—oontiuued.



204 l\rANUFACTURING INDUSTRIES.

Table 2—COTTON MANUFACTURE FOR THE UNITED STATES,
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Table S.—CLASSIFICATION OF EMPLOYES AND WAGES IN COTTON

AVERAGE KUMBEB OF EMPLOYES IN EACH CLASS ANU AVERAGE WEEKLY EARNINGS, (a)

X amber
of

establish'
ments.

The United States

Alabama
Connecticut
Delaware
Georgia
Illinois

Indiana
Kentucky
Maine
Maryland
Massachusetts

Mississippi
Kew Hampshire
New Jersey
New York
North Carolina

Ohio
Pennsylvania
Hhode' Island
South Carolina
Tennessee

Vermont
Virginia
Wisconsin
All other states (6)

905

23
15

187

27
17
42
91

7

158
94
34
20

Aggregates.

Average
number.

221,585

2,137
13, 411

987
10, 530

454

1,325
834

13, 992
4,313

76, 213

1,184
19, 533
5,683
8,401
8,742

584
12, 960
24, 832
8,192
2,174

737
2,019

501
1,847

Total wages.

$69, 489, 272

447, 173
4, 524, 483

324, 328
2. 366, 085

150, 386

332, 676
189, 039

4, 372, 473

1, 134, 445
26, 230, 667

200, 981
6, 429, 084
2, 054, 282
2. 563, 730
1, 646, 196

193, 757
4, 687, 088
8, 131, 142
1, 646, 574

495, 438

220, 742
406, 824
142,470
509, 209

Officers or firm members actively engaged in the industry or in supervision.

Males above 16 years.

Number.

Average
number
of weeks
employed.

27

96
10

14
12
42
24
284

16

34
20
48
135

17
182
128
64

Average
weekly
earnings

per
employ6.

$34. 93

25.18
36.26
25.75
27.31
24.10

29.38
22.37
60.29
62.85
52.79

24.61
44.93
39.79
35.10
18.59

21.97
24.22
31.61
34.14
21.78

26.55
26.96
21.33
33.43

Total
wages.

$2, 286, 461

31, 525
173, 586
10, 300

122, 396

12, 050'

20, 324
13, 420

123, 586
58, 800

736, 818

19, 100

76, 824
38, 840
82, 700
121,730

18, 400
210, 223
196, 779
105, 970

38, 186

14, 604
27,181
6,400

27, 720

Females above 15 years.

Num-
ber.

Average
number
of weeks
employed.

Average
weekly
earnings

per
employ^.

$15. 34

14.40

Total

$1, 950

The United Stati

Alabama
Connecticut
Uelaware
Georgia
Illinois

Indiana
Ken tucky
Maine .

.

'.

Mai-yland
ilas.saeliusetts

Mississippi
New Hampshire
New Jojscy
New York
North Carolina

Ohio
Pennsylvania
Rliodc' I.slaud

South Carolina
Tennc.ssee -

Vermont
Virginia
Wisconsin
All other states

AVERAGE NUMBER OF EMPLOYIiS IN EACH CLASS AND AVERAGE WEEKLY EARNINGS—Continued.

Operatives and skilled—Continued.

Children.

Number.

22, 433

473
1,045
217

2,287
38
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AVKRAGE NUMBER OB' EMPLOYl^S IN EACH CLASS AND AVERAGE WEEKLY EAKNINGS—Continued.
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TaJjle 4.—average NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF PAY IN COTTON MANUFACTURE
FOR THE UNITED STATES, BY STATES: 1890.

The United States

Alabama
Connecticut
Delaware
Georgia
Illincis

Indiana
Kentucky
Maine .

.'.

Maryland
Massachusetts

Mississippi
mew Hainpshire
New Jersey
New York
Nortli Carolina

Ohio
Pennsylvania
Hhodc Island
South Carolina
Tennessee

Vermont
Virginia
"Wisconsin
All other states (6)

WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYf.S AT EACB RATE, INCLUDING OFFICERS, FIRM MEMBERS,
AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, (a)

Males above 16 years.

Total
number.

88, 467

756
6,571

276
3,757

135

341
284

5,093
1,287

32, 801

436
8,023
1,833
3,208
2,807

264
5,013

10,419
2,917

652

333
662
209
490

Undents.

15, 164

377
906
14

1.653
24

19
120
704
231

4,252

93
951
163
691

1,333

27
396

1,132
1,536

248

52
151
66
35

$5 and
over but
under $6.

9,924

108
673
14

640

555
225

3,061

53

1,246
65

552
439

$6 and
over but
under $7.

76
1,401

23
641

6

78
11

1. .340

100
5,779

80
1,385

289
460
446

$7 and
over but
under $8.

10,485

!)
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Table 4.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY KATES OF PAY IK COTTON MANUFACTURE
FOR THE UNITED STATES, BV STATES: 1890—Continued.





SILK MANUFACTURE.

BY BYRON ROSE.

The very full and comprehensive report prepared by the late William 0. Wyckoff, special agent in charge of

the inquiry into the manufacture of silk and silk goods at the Tenth Census, which report covered the entire period

from the earliest introduction of silk on the American continent to the decennial ijeriod of 1880, precludes the

necessity in this report for any extended reference to the rise and progress of silk manufacture in the United

States beyond such as may be necessary for purposes of comparison.

PRODUCTION.

The growth of the silk industry during the past decade, both in quantity and value of production, may justly

be considered as one of leading interest. The value of finished products of silk manufacture in 1890 was

$69,154,599, an increase in value over that of 1880 of $34,634,876, or 100.33 per cent. Table 1 exhibits the

leading general facts regarding silk manufacture for the census years 1890 and 1880, showing by each state and

for the United States the number of establishments, amount of capital, statistics of machinery, miscellaneous

expenses, average number of employes and their wages, cost of materials used, and value of products.

Table I.

—
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Table 1.—COMPARATIVE STATEMENT FOR THE UNITED STATES, BY STATES: 1890 AND 1880—Continued.

'California..,-

Connecticut

'Illinois

Maryland

Massachusetts.

-

IN'uw Jnrscy

Js ew Yorlc

Ohio

'Pennsylvania...

'Rhode Island . ^-

All other states.

ThelJnited States .

California

'Connecticut ...

Illinois

"Maryland

'Massachusetts

New Jersey

Kew York

Ohio

Pennsj'^lvania-

"Ehode Island

All other states.-.-
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The following sumiuavies show the value of net production in the various classes of goods manufactured as

reported at the census periods of 1880 and 1890:

VAIAJES OF KINISHEO (iOODS FOR THE CENSUS YEAR 1880.

Totiil $34,519,723

Sewing silk 776, 120

Maohine twist 6, 007, 735

Floss silk 225,025

Dross goods 4, 115, 205

Siitius 1, 101, 875

Tie silks aud soavfs 606, 675

Millinery silks 891, 955

Other broad goods 627, 595

Handkerchiefs 3,881,590

Ribbons 6,023,100

Laces 437, OOO

Braids and bindings 999, 685

Fringes and dress trimmings 4, 950, 275

Cords, tassels, passementeries, aud millinery trimmings 1, 866, 575

Upholstery and military trimmings 1, 392, 355

Coach laces and carriage trimmings 37, 510

Undertakers', hatters', and fur trimmings .'
.

.

59, 805

Jlixed goods and silk values therein 519, 643

VALUES OF FINISHED (iOODS FOR THE CENSUS YEAR 1890.

Total $69,154,599

Machine twist and sewing silk
.^ 7, 068, 213

Fringe, knitting, embroidery, and Hoss silk 1, 849, 631

Dress goods, figured au<l plain 15, 183, 134

Tailors' linings 3,011,437

Tie silks aud scarfs , 919, 919

Other broad goods 1, 928, 036

Handkerchiefs 1, 913, 224

Ribbons 17,081,447

Laces 261, 750

Braids and bindings 2, 771, 382

Velvets and plushes 3,141,026

Upholstery goods:

Curtains 471, 324

Tapestries 1,330,287

Other upholstery broad goods 1, 910, 721

Gimps and trimmings 3, 918, 209

Dress and cloak trimmifigs 4. 403, 757

Military trimmings 232, 600

Hosiery aud knit goods

:

Shirts and drawers 26, 421

Hosiery 141, 183

Mittens, gloves, etc 897, 904

.lersey cloth 90, 664

Other products (i02. 330

The values stated in the foregoing summaries represent the value of the product at the factory. The term

"net production" signifies the quantity aud value of finished goods after allowance has been made for materials

"twice included ", which is fully explained hereafter in this report.

From the foregoing summaries it will be seen that the value of net production increased from $34,519,723 in

1880 to $69,154,599 in 1890, an increase of $34,634,876, or 100.33 per cent. In considering these figures, however,

the fact should be borne in mind that, although values had declined not less than 25 per cent, as estimated by
competent authorities, the amount of production in quantities shows a very marked increase.
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Tables 2 and 3 show the quantities of silk goods produced in 1880 and 1890, but in this respect the report
for the census of 1880 furnished a small basis for comparison with the more comprehensive report prepared for

the census of 1890.

Table 2.—QUANTITIES OF SILK PRODUCTS: 1880.

STATES.
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recognized seats of the incbistry in 1880; the almost absolute retirement of the hand loom in weaving broad goods

and ribbons, the marked decline in the price of raw silk, and the great improvement in nearly every department of

machinery and appliances. The latter feature has led to increased economy in manufacture and larger

diversification of product, there being in fact scarcely any class of silk goods required by American consumers not

now produced in this country and upon American looms.

Last, but not least, may be mentioned the ascendency in volume of domestic silk fabrics over imported ^oods.

The percentages of silk goods made in the United States, us compared with the whole consumption of such goods

in the country at the past fonr censuses are as follows;

PER CENT.

1860 , 13

1870 23

1880 38

1890 55

Each of the features above noted is of sufi&cient importance to merit more extended reference, since all are

factors in the histor>' of the past decade; further allusion will be made to them elsewhere in this report.

SEWING SILK AND MACHINE TWIS'J'.

Taking up in detail the more important lines of the manufacture, consideration may properly be first given to

the oldest, that of sewing silk'. Previous to 1810 this production, as well as such other manipulation of silk as then

existed in the United States, was a household industry. The erection in that year at Mansfield, Connecticut, of a

small 1-story frame building, 12 feet square (still standing), and the employment of a water wheel as the

motive power for the single crude spinning frame which it contained, may justly be considered the inauguration of

silk manufacture as a factory industry in this country. At the census of 1850 the Aalue of sewing silk production

had grown to $1,209,426 out of a total value of $1,809,47(1 for all silk goods niauufactured. The adaptation of silk

thread or twist for use on the sewing machine, occurring in 1852, created the new classification of " machine twist"

and gave immense impetus to this branch of silk industry. At the census of 1880 its production amounted in

value to $6,783,855, sewing silk being credited with $776,120 and machine twist with $6,007,735. At the census of

1890 the returns for the two items were consolidated, the total value produced in that year being $7,068,213,

an increase of $284,358, or 4.19 per cent. That this increase in value of production was not larger resulted from

a decided falling off in price during the past decade. The weight produced in 1880 was 791,525 pounds («), while

in 1890 it was 1,119,825 pounds (&), an increase of 328,300 pounds, or 41.48 per cent. The ever increasing use of

the sewing machine has fully sustained this industry, so that the manufacture of machine twist is at present one

of great importance. The manufacture of this class of goods, as in 1880, is more extensively carried on in the states

of Massachusetts and Connecticut than elsewhere.

FRINGE, KNITTING, EMBROIDERY, AND FLOSS SILKS.

Fringe, knitting, embroidery, and fioss silks are produced by the manufacturers of spun silk and machine
twist and sewing silks, and the product has been developed largely since the Tenth Census. The returns for 1880

showed a value in product of floss silk of $225,025, including fringe, knitting, and embroidery silks. In 1890 the

value of the combined production aggregated $1,849,631, an increase of $1,624,600, or 721.97 per cent, iiaving kept
pace with the largely increased demand for this class of goods for use in art decoration and other purposes.

BROAD SILKS.

The generic or commercial term of " broad silks " is applied in this report to all silk woven fabrics other than
handkerchiefs, ribbons, velvets and plushes, upholstery goods, and trimmings of the character designated in the

classification hereinafter shown. To better illustrate the growth ofthis branch of the industry historical reference

becomes necessary. Previous to 1840 little, if anything, had been accomplished therein save as a household

industry. In that year a start in a small way was made at Paterson, New Jersey, but the insignificant growth
of broad silk weaving in the decade following is shown by the returns for the census of 1850, which reported the

value of " silk cloth " produced at $17,050. At the census of 1860 no mention whatever was made of this class of

production. During the war the production w;is greatly stimulated, owing in part to frequent deficiencies in the

foreign supply and in pa^t to the excessive cost due to the high jjrice of gold, which greatly checked importation.

At the close of the war (in 1865) the weaving of broad silks had attained considerable importance and may be
regarded as having then become firmly established. Hence very nearly all that has been achieved in this branch

a The total quantity of sewings and twist produced in 1880, reported at the Tenth C'misus, was 821,628 pounds, but in this amount was included fleas silk

(which also embraced fringe, knitting, and embroidery silk) to the value of $225,025. Tlie average value of this latter product in tliaf year may he placed at $7.50 per
jiound, which would give 30,003 pounds as the amount of production, leaving 791,525 pounds as the amount of machine twist and sewing silk produced.

h It will be seen by reference to footnote a in Tables, showing "quantities of silk products: 1890", that from the total of 1,449,462 pounds given for sewings
and twist 329,637 pounds of fringe, knitting, embroidery, and floss silk should be deducted, leaving 1,110.825 pounds as the pi-oduction of machine twist and sewing

'silks.
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of industry has been accomplished within the past twenty-five years. The returns of the Ninth Census reported

an annual production of 1,026,422 yards, the value not being given. The value of production reported at both the

Tenth and Eleventh Censuses is shown herewith

:

UROAD SILKS.

PRODUCTS. ISSO 1S90

Total .

Dress goods

Satins .,

Tailors' linings

Tie silks and scarfs-

Millinery silks

other broad goods -

.

.$7, 343, 305

4, 115, 205

1, 101, 875

.$21, 042, 520

15, 183, 134

606, 675

891, 955

627, 595

3,011,437

919, 919

It will thus be observed that the total value of production in this branch of silk industry in 1890 amounted to

$21,042,526, an increase over 1880 of $13,699,221, or 186.55 per cent. Allusion has already been made to the great

progress within the past decade in the whole industry in a more extended range of production, and nowhere does

this more aptly apply than in the domain of broad silk weaving. The classification is now, in fact, almost illimitable,

practically embracing everything made in other and older silk manufacturing countries, while in quality of weave,

combination of colors, beauty of design, and excellence of finish the manufacturers are able to meet all requirements.

In the meantime, also, values have experienced a great decline, and prices to consumers are much below those

prevailing at the time of the Tenth Census.

HANDKERCHIEFS.

The handkerchief production stands almost singly in showing a decline in the value of goods manufactured,

having decreased from $3,881,590 in 1880 to $1,913,224 in 1890, a difference of $1,968,366, or 50.71 per cent.

This results from the decided change which has occurred during the decade, especially within the past four or five

years, in the requirements of the purchasing trade, the tendency being adverse to the class of goods made on

American looms, particularly figured efiects, and favoring those of oriental production, of which the importation

into this country, especially from Japan, has recently grown to large proportions.

RIBBONS.

The development of ribbon manufacture during the past decade has been exceedingly rapid. Its i^roduction

of $17,081,447 in 1890 stands second in value to that of broad silks, while it exceeds that of dress silks by the sum

of $1,898,313. In 1880 the value of ribbons manufactured was reported at $6,023,100. The increase shown by the

Eleventh Census is $11,058,347, or 183.60 per cent. Previous to 1861 a few feeble and insignificant efforts were

made at A^arious points toward producing this class of goods, but it was not until the commercial exigencies created

by the civil war that, similarly to broad silks, ribbon production obtained as a permanent domestic industry, the

first mill of real importance having been established at Williamsburg, New York, in 1863. In 1870 the Ninth

Census showed a production of 3,224,264 yards, and from that date the progress of this branch of the industry has

been marked. The remarks made concerning broad silks apply with equal force to ribbons in both diversification

and excellence of product. Goods of a character and beauty the production of which ten years ago the manufacturer

would have hardly ventured to predict would be attempted within that period now constitute a large portion of

the regular output, while the exceedingly low prices at which they are offered to consumers has created a demand
for their use for many purposes never befote contemplated.

LACES.

The production of laces for dress anil millinery purposes shows a falling off from $437,000 in 1880 to $261,750

in 1890, a decrease of $175,250, or 40.10 per cent. A considerable portion of the decrease can be attributed to the

fact that under the Tenth Census lace mitts were classified as laces, while under the Eleventh Census they are

included with mittens and gloves.

BRAIDS AND BINDINGS.

In braids and bindings the returns show a value in production of $2,771,382 in 1890, against $999,685 in 1880,

an increase of $1,771,697, or 177.23 per cent. In 1880 (fiscal year) the invoice value of this class of goods imported

into the port of New York amounted to $1,323,437, and In 1890 it was $1,707,154.
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VELVETS AND PLFS'HES'..

The mauufacture of velvets and plushes, with a product iu 1890 vaMed at $3,141,026, has come iuto existence

since the Tenth Census. No separate classification of the two items is made in the summary showing the value of

production, but the value of the output of i)lushes largely exceeds that of velvets. The velvets produced here

have been mostly utilized for millinery and dress trimming purposes, while the plushes are Itogely employed in

upholstery. So far only plain goods, made of " schappe " or spun silk with cotton backs, have been manufactured

here, no production having been attempted of the high figured effects in both lines,, such as are seen among the-

artisti<i creations of the Lyons weavers or of the foreign rich all-silk plain velvets.

UPHOLSTERY GOODS.

Under the general head of "Upholstery goods" the summary for 1890 shows the' following values of goods;

produced composed of silk, or of which silk was the component material of chief value: curtains, $471,324

j

tapestries, $1,330,287, and other upholstery broad goods, $1,910,721; a total of $3,712,332. At the Tenth/.

Census no mention was made of goods of this character ; the industry has made rapid progress within the past,

decade, especially in the city of Philadelphia, the chief center for this class of silk goods. Curtains largely

made of silk, but with some admixture of cotton, are now offered to consumers at a less price than were "all

cotton" goods ten years ago, while tapestries, principally used in furniture coverings, are fully 30iper cent cheaper-

and of much better design and quality. Equally in " Other upholstery broad goods", such as- brocatelles, light

silk damasks for draperies, silk chenilles, >etc., the improvement has been exceedingly rapid. The goods produced.

are sold at lower prices than ever before, and the industry is capable, under favorable conditions,, of much larger-

expansion and diversification of product.

TRIMMINGS.

The variance iu classification iu the summaries of finished production between the Tenth and Eleventlt

Censuses renders it somewhat difficult to make a correct detailed comparison. This is especially so in, the item, of

trimmings. The following statement, however, is presented

:

PRODUCTS.

"Upholstery and military trimmiDgs .

Coach laces and carriage trimmings .

Total

Upholstery gimps and trimmlngs-

Militar,\ trimmings

Total

Frinfiua and dress trimmings

Cords, tassels, passementerie, and military trimmings .

Undertakers (a), batters", and fur trimmings

Total

.

Uruss and cloak trimmings .

1,S90

.$1, 392, 355

37, 510

1,429,865 !.

.$3, 918, 209

232, 600

4,960,275

1, 866, 575
i

59, 805

6, 876. 655

4. 403, 7.-57

« Undertakers' trimmings should properly he classed with " Upholstery trimmings ", but in

1880 they "were classed with *' Hatters' and fur trimmings".

This statement shows that the reported value of the entire production of tiimmiugs in 1880 was $8,306,520, while

in 1890 it was $8,554,566, an increase of $248,046, or 2.99 per cent, and that whiletheproductionof upholstery and.

military trimmings combined increased in the sum of $2,720,944, or 190.29 per cent, that of dress and cloak

trimmings decreased $2,472,898, or 35.96 per cent. The decrease in the latter item can be attributed only to adverse

fashions in the use of both dress and cloak trimmings, ribbons having largely taken their place for dress garniture,:

while plainer styles of cloaks were in favor. This class of goods is perhaps more at the mercy of the ever changing

whims of fashion than any other line of the industry.

HOSIERY AND KNIT GOODS.

The manufacture of hosiery and knit goods, with its total production of ¥1,156,172, is practically a development
of the past ten years, no separate mention of goods of this character having been made at the census of 1880.. Thee

industry is thriving and rapidly assuming importance, the goods produced being of the highest possible grade..



-218 MANUFACTURING INDUSTRIES.

NUMBER OF ESTABLISHMENTS.

The census of 1880 reported 382 establishments engaged in the silk industry in that year, which included seme

-of those employed exclusively in silk dyeing, finishing, etc., the number of which was less than in 1890. The
number of establishments reported in 1890 was 472, being all silk manufacturing concerns, an increase of 90, or

-23.56 per cent. To these should be added 52 establishments engaged exclusively in silk dyeing and finishing,

making a total for the whole industry of 524 establishments, a net increase over 1880 of 142 establishments, or 37.17

jper cent.

The following comparative statement for 1880 arid 1890 shows, by states, the number of establishments

engaged in the industry (including dyeing and finishing) and the increase or decrease in each:

STATES.
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u)(;ation of silk mills.

Allusion luKS been made to the spread of t lie industry during tbe i)ast decade through tlie establishment

of mills at numerous points outside the recognized centers of the industry in 1880.

A large portion of the si)read of the industry to new i)oints has resulted from the location by Jiianufacturers

elsewhere engaged therein of " annex " establishments devoted mainly to the " throwing " branch, in which women
and children are principally employed, the work being of the lightest kind. This has occurred notably in the sta;te

<jf Pennsylvania, where, in addition to a plentiful supply of otherwise unemployed labor of the character mentioned,

fuel is comparatively cheap. Tlie location of mills in this state, as well as in scmie instances in other states, has,

furthermore, been greatly stimulated by the financial inducements offered by various towns, the citizens of which

liave wished to secure an industry in their localities furnishing hght, agreeable, and remunerative employment.

Hence liberal subscriptions ha\e been made toward the erection of mills. While these isolated establishments,

as a rule, were at the first mei-e " annexes " devoted to the " throwing " of material to be woven at the parent

I'stiibli.shmeut in one or another of the chief centers of the manufacture, weaving was later also entered upcm,

Avhile especially among those established in the latter half of the past decade there are a number of well e(iuipi)ed

tactories, embracing all the branches, from the spindle to the loom.

The question of advantage or disadvantage of an isolated location presents a problem which has been widely

discussed. On the one side are cheaper fuel, cheaper help, lower taxes, less expense for factory space, etc., while

on the other there are the advantages of proximity to market, to exjiert textile machinists, and to depots for all

manner of supplies, and also of having trained employes, who can hardly be induced to remove to country towns,

where almost all the ojteratives must first be instructed in their several tasks. But whatever the advantages or

<lisadvanta8es of a remote location, the " throwsters" at the j)rincipal centers have found it difficult to compete

with these outside establishments, the difference in wages alone being a most important factor.

(CAPITAL.

The returns for capital are far more complete at the Eleventh Census than any pi'eviously obtained,

embracing in detail the "Live assets" and also the " Value of hired property", while at the Tenth Census they

were largely confined to the actual investments of manufacturers, and did not include the " Value of hired

property", which under the Eleventh Census aggregates $10,355,160, making a total of $61,362,697. In making
comparisons with the Tenth Census this amount is omitted. Direct investment in 1890 amt)unts to $51,007,537 («),

as against $19,125,300 in 1880, an increase of $31,882,237, or 166.70 per cent. The items of " Value of land and
buildings" and "Total value of machinery" are the only ones with which the returns of 1880 can be fairly

compared. The value of land and buildings increased from $3,836,600 in 1880 to $6,904,628 in 1890, an increase

of $3,068,028, or 79.97 per cent, while the value of the machinery employed increased -from $5,227,500 in 1880 to

*14,181,680 in 1890, an increase of $8,9r)4,180, or 171.29 per cent. In 1880 the combined value of land and buildings

and machinery was $9,064,100, leaving $10,061,200 as the amount otherwise included as capital, the respective

percentages of the above to the whole sum of $19,125,300 being 47.39 and 52.01. In 1890 the combined value of

the same items was $21,086,308, leaving $29,921,229 as the amount otherwise included as capital, the pespective

percentages to the whole sum of $51,007,537 being 41.34 and 58.66. In 1880 the value of finished goods jiroduced

for each dollar of capital invested was $1.80, and in 1890 it was $1.36. Although these figures apparently show
that the producing capacity of capital was smaller in 1890 than in 1880, the fact that "Live assets" were more
fully reported under the Eleventh than under the Tenth Census, and the great decline in prices of products,

already alluded to, should be considered in this connection. A careful analysis of these two items will demonstrate

that the ratio of production to capital in 1890 was ctmsiderably larger than in 1880.

EMPLOY fiS AND WAGES.

The returns show that the average number of employes in 1890 was ."iOiOL'^ (6), while in 1S8() it was 31,337,

the increase amounting to 19,576, or 62.47 per cent.

The following statement shows the increase or decrease in number and percentage of males, females, and

children employed in 1890 as (iompared with 1880:

AVKHAQli NUWUKU IIF KMI'LOYftS.

Males ftbovo 16 yeJirs - -

.

Fetr.alea above 15 years,

(-'hiltlreii

18, 998

2fl, 049

1S80
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Notwittistancliiig the growth of the industry, the decrease in the number of children employed is very

noticeable, being largely due to the stringent laws which have been enacted during the decade in several states

regulating the employment of children in factories.

The total amount paid in wages in 1890 was $19,680,318 (a), as against $9,146,705' in 1880, an increase of

$10,533,613, or 115.16 per cent.

The following comparative statements show the rates of wages paid per week to classified operatives in 1880

and 1890. It is proper to mention, however, that only 65 per cent of the establishments made detailed reports on

this subject in 1890.

RA.TES OF WAGES PER WEEK TO CLASSIFIED OPERATIVES: 1880.

< 'LASSES OF OPERATIVES,

Raw silk winders

Kaw silk cleaners

Kaw silk cloublers

Raw silk spinners

Raw silk twisters

Raw silk reelers

Soft silk doublers

Soft silk winders

Soft silk spoolers

Soft silk warpers

Quillers and quill winders-

Soft silk beamers

Soft silk warp twisters

Hand loom weavers (h)

Power loom weavers (b) - - -

Males.

$5.57

12.11

13.96

14.15

11.43

Females.

$5.25

3.37

5.18

4 87

5.67

4.50

4.00

6.35

4 96

7.62

4.00

7.72

8.44

7.94

CLASSES OK OPERATIVES,

Lace mac.bine operators.

.

Braid machine operators

.

Braiders

Passementerie spinners. .

Fringe knotters

Tassel makers

Finishers

Designers (c)

Card cutters (d)

Dyers (e)

Engineers

Machinists

Loom fixers

Laborers.-.'

Males.

$14.75

16.00

13.50

24.71

11.68

12.77

12.33

12.40

15.87

8.73

Females.

$5.41

12.00

5. 30

5.2»

RATES OF WAGES PER WEEK TO CLASSIFIED OPERATIVES: 1890.

CLASSES OF OPERATIVES.

Raw silk winders

Raw silk cleaners

Raw silk doublers

Raw silk'spinners

Raw silk twisters

Soft silk winders

Soft silk spoolers

Soft silk warpers

Soft silk beamers

Soft silk warp twisters

Hand loom weavers

Power loom weavers

:

Broad goods .'-

Ribbons

Braiding machine operatives -

Knitting machine operatives -

Lare machine operatives

Designers

Card ctitterd

Dyers

Finishers

Laborers

Other operatives

Number
ofestablish-

mentB.
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MACHINERY.

BROAD GOODS LOOMS.

Allusion has heretofore been made to the decrease in the employment of hand looms within the past census

decade. In 1880 the total number of looms reported in use for weaving broad goods was -t,732; of this number

1,62!) were hand looms and 3,103 power looms. In 1890 but ilS hand looms were reported in use, the decrease

being 1,216, or 74.65 per cent. In 1880 the respective percentages of hand and power looms employed in this branch

were 34.43 and 65.57. In 1890 the total number of broad looms employed was reported at 15,279, of which 413

were hand looms and 14,866 power looms, the total increase over 1880 being 10,547, or 222.89 per cent; of this

number 14,866 were power looms, the increase in these being 11,763, or 379.08 per cent. In 1890 the respective

percentages of hand and power looms employed in this branch were 2.70 and 97.30.

NAEEOW GOODS LOOMS.

In 1880 the total number of looms employed in the combined production of ribbon and other narrow goods (no

subclassiflcatit)u being made) was 3,742; of this number 1,524 were hand looms and 2,218 power looms. In

1890 1,334 hand looms were reported in use, the decrease being 190, or 12.47 per cent. In 1880 the respective

percentages of hand and power looms employed in this branch were 40.73 and 59.27. In 1890 the total number of

looms engaged in this branch was reported at 7,290, of which 1,334 were hand looms and 5,956 power looms, the

total increase over 1880 being 3,548, or 94.82 per cent. Of the total number, 5,956 were power looms, the increase

being 3,738, or 168.53 per cent. Of these 5,956 power looms 4,389 were reported as engaged in the production of

ribbons and 1,567 on " Other narrow goods ". In 1890 the respective percentages of hand and power looms employed
in this branch were 18.30 and 81.70.

Adding together the looms for broad goods and narrow goods, it is found that the total number of hand looms
employed in 1880 was 3,153 and of power looms 5,321, making an aggregate of 8,474, while in 1890 there were 1,747

hand looms and 20,822 power looms, an aggregate of 22,569, showing an increase in the latter year of 14,095 looms,

or 166.33 per cent. The respective percentages of hand and power looms employed in 1880 were 37.21 and 62.79;

in 1890 they were 7.74 and 92.26.

These figures furnish ample warrant for the statement that the hand loom is now a factor of but little

importance in silk manufacture ; in fact, for weaving broad goods and ribbons but few were in operation at the

Eleventh Census. A comparatively small number are employed in making patterns, bookmarks, and badges,

while others are engaged in weaving flue veilings, tissues, or other special productions, but the larger

proportion is employed in the trimmings branch. This falling into desuetude of the hand loom has been a natural

result of the progress of the decade, high speed and the most economical methods having become matters of

paramount importance, while the marvelous advance in perfected power driven machinery, on which the most
difficult classes of work, including even swiveled effects, can now l)e executed, has rendered it obsolete, except for

the few special purposes indicated.

Referring to the great advance in machinery and appliances employed in silk nmnufacture, it should be stated

that while considerable progress had been nuxde in this department prior to the Tenth Census great and vitally

important improvements have since been achieved in all classes of silk machinery. Especially is this the case in

power looms for weaving both broad and narrow goods, which have been brought to a liigh degree of perfection,

the natural effect of which has not only lessened the cost of production but resulted in the manufacture of a higher
class of fabrics of a character in many instances never before attempted in this country.

Among the most important improvements in this directi(m is the adaptation of the swivel loom attachment to

the power loom. This loom produces swivel or embroidered effects even more satisfactorily than was fonnerly

achieved by the hand loom, which had been regarded hitherto as the only loom on which swivel work could be
performed. The capacity of production by the power of the swivel loom is many times greater.

SPIXDLES.

The following tabular statement shows the increase in the number of spindles of the various kinds emplo^•ed

in 1890 over 1880, together with percentages of such increase:

Totiil

Wiuding, cleaning, antl doublin

Spinning and twistinii

Braidiu"- \^

1S90

1, 254, 798

369, 035

718, 360

167, 40,-!

18S0

508, 137

164, 218

262, 312

81, 607

Number. Per cent.

746, 661 146. 94

204, 817 ' 124. 72

456, 048
I

173. 86

85, 796 105. 13
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The speed of the modern spinning frame has been accelerated to an extent which some years since would
have seemed almost impracticable. But a short time before the census of 1880 throwing machinery was
introduced^ the spindles of which made 10,000 revolutions per minute, which was almost double the speed previously

attained. Subsequently 12,000, 15,000, and even more revolutions were achieved, but in time it was ascertained

that there was a point beyond which no advantage was,gained by increasing the speed, and hence the tendency of

late has been rather toward reducing it, the results being generally more satisfactory. At present about 10,000

revolutions per minute for the " first time over" and about 7,500 revolutions for the " second time over" is the

average speed at which spindles are operated on« the latest improved machinery, while on frames of less modern
construction the speed is very much lower, often not exceeding 5,000 or even 4,000 revolutions.

Equally, as in looms and spinning machinery, has there been a great improvement in all other mechanical

appliances, such as winders, doublers, wrappers, quillers, and jacquard dobbies, the running speed of all of which
has undergone large increase. The number, and kinds of other mechanical accessories reported in use at the

Eleventh Census are as follows: jacquard attachments, 5,905; sewing machines, 1,032; knitting machines, 245;

lace machines, 78.

MATERIALS USED.

The gross cost of all materials and supplies consumed in 1880 was $22,467,701 ; in 1890 it was $51,004,425,

an increase of $28,536,724, or 127.01 per cent. In 1890 the cost of raw silk and silk materials consumed constituted

90.88 per cent of the cost of all materials " used ; in 1880 it was 85.49 per cent. In 1890 the gross value 'of

manufactured products was $87,298,454, the percentage of the gross cost of materials and supplies being 58.43 of

the product, while in 1880 the percentage was 54.76. The cost of raw silk and silk material consumed in 1890 was

'

$46,351,200. Prom this amount shoula be deducted the sum of $15,537,520 for silk material " twice included".

Silk material is " twice included" when it appears, first, as "raw silk " in the returns of a " throwster", and,

secondly, as "thrown silk" or "fringe silk", reported as raw material in the return of a weaver or fringe,maker.

The value of silk products thus twice included is deducted from the gross value of iDroduction, leaving a result,

which, it will be noticed, exactly agrees with the value of finished goods as shown bythe returns. The reasons

for this deduction are similar to those which apply to the values of the raw materials. While the gross value of

production amounts to $87,298,454, it covers only a real value of product amounting to $69,154,599. It should be

noted that the products of partial manufacture go for the most part to be finished to points other than those where

they originate. Hence, in many cases, the gross production of a state more nearly represents its industry than

would the value of its finished goods. For instance, the gross production of Pennsylvania, amounting to

$19,357,546, is much nearer the total value of its silk manufactures than the sum of $11,404,223, the value of its

completed goods, because a large portion of the thrown silk produced in that state is not made into goods there,

but goes elsewhere for manufacture.

The reference to " thrown silks" justifies some allusion to the throwing branch of the manufacture. Raw silk

as reeled from the cocoon differs from the fiber or filament forming the material for other textiles, in that while it

is necessary to spin the latter down to a thread of sufficient fineness to weave, it becomes necessary in the use of

raw silk to twist or "throw" together a number of the filaments sufficient to form a thread coarse enough to

weave. Hence comes the word "throwster", an old English term by which those engaged in this preparatory

process of the manufacture are designated, the warp and weft produced by them being known, respectively, as

"organzine" and "tram", words derived from the French "organzin", meaning a double-twisted silk, and "tram",

meaning weft.' In establishments exclusively engaged in this branch the work is generally done on commission

for other establishments engaged in weaving, the latter furnishing the raw stock. The returns for 1890 show
about 44 establishments of this character, while, in addition, many weaving concerns possess their own throwing

plants.
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IMPORTS OF KAW SILK.

The following tabular statement exhibits thf imports of liiw silk by fiscal years from 1880 to 1890, inclusive,

as reported by tlie bureau of statistics, Treasury Department, with number of pounds and value. The receipts of

raw silk at the ports of Now York and the Pacific coast are likewise presented in number of bales and cases since

1880, according to the rei-ords of the Silk Association of America. For purposes of comparison, the imports in the

years 1850, 1860, 1S70, and 1880 are also presented. Attention is directed to the marked increase in the importation.

of raw .silk.

IMPORTS t)F EA^\' SILK.

[From rejiorts of tlic bureau of statistics. Treasury Department.]

YEAHS.

1850
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WASTE SILK, PIEECED COCOONS, AND NOILS.

In addition to the imports of raw silli, the following statement, showing the imports of waste silk, pierced

cocoons, and noils fi'om 1880 to 1890, is presented. The manipulation ofspun silk was iii its infancy in this country

ten years ago, but it has kc;pt .pace in the development of the industry with the use of reeled silk, and is a factor

of no small importance.

IMPOETS OF WASTE SILK, PIERCED COCOONS, AND NOILS.

.[-From reports of the burejui of atatisticf, Treasury Department.]

1881-

1882..

,1883.-

1884-

.

1885.

1886..

1887.

1888-

1889.

,1890.,

Pounds. Value.

$559, 91*

672, 384

1, 477, 736
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Table 5.—DETAir.ED STATEMENT FOR THE UNITED STATES, BY STATES: 1890.

225

Num-
"ber of
estab-
lish-

imenta.

Direct investment.

Value of
hired

property.

I

TheUni ted States-

California J

—

Connecticut

Illinois

Maryland

Massachusetts

New Jersey

N"ew York

Ohio

.Pennsylvania

Rhode Island

All other states (a) .

.

S

3o

10

4

20

IM
185

3

$10, 355, 100

99, 260

228, 841

326, 164

33,144

306, 542

2,225,314

5, 519, 537

11, 000

1,482.231

108, 767

14. 360

A.ggregate.

$51, 007, 537

IK. 283

9, 037, 042

422. 096

50, 400

3, 353, 296

16, 809, 927

11, 165, 918

37, 830

9, 362. 063

122, 256

534, 426

Value of plant.

[ j

Machinery,
Land, i Buildings. tools, and

' implements.

$21, 086, 308

30, 409

2, 913, 327

199, 200

19, 900

956, 708

7, 209, 643

4, 989, 000

16, 750

4, 404, 181

70, 364

276, 826

$1,691,660

0,

77,

590,

544,

10,

236,

$5, 212, 918

1. 143, 200

60, 000

1,500

287, 500

1, 579, 160

832, 240

5,000

1,225,652

$14,181,680

78, 716

30,

1, 617,

106,

12,

591,

5, 039,

3, 612,

1,

2, 941,

70,

157,

MISCELLANEOUS EXPENSES.

TheUnited States.

California

Connecticut

Illinois

Maryland

Massachusetts .

New Jersey. . .

.

New York -

Ohio

Penu.sylvania . .

.

Rhode Island . .

.

All other states

.

Total.
Rent paid

for
tenancy.

$4, 259, 623

10, 438

.270, 426

.35, 761

3,798

484, 390

1, 356, 137

1. 123. 671

2, 662

939, 051

17, 427

15, 862

$734, 268

7,246

21, 630

17, 035

2,435

35, 838

182, 148

359, 777

780 1

98,089

7.940

1,350

Taxes.

$156, 444

397

19, 799

1,885

237

21, 889

67, 807

19, 815

595

22, 502

114

1,404

Insur-
ance.

$226, 849

Repairs,
ordinary,
of build,
ings and
machinery.

$552, 818

661

73,438

5,245

85

23, 676

170, 074

88, 594

260

184, 449

1,392

4,944

Interest
paid on

cash used
in the

business.

$661, 663

210

39, 783

85

730

91,989

252, 621

171, 422

Sundries
not else-

where
reported.

$1, 933, 581

97, 319

1,482

6,022

673

95, 935

5,000

100

298, 090

616, 223

420, 886

700

490, 104

5,870

Live assets.

Total.

$29, 921, 229

81,

6, 123,

222,

30.

2, 396

9, 600,

6,176,

21,

4, 957.

51,

257,
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Table 5.—DETAILED STATEMENT FOR THE UNITED STATES, BY STATES: 1890—Continued.
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Table 5.—DETAILED STATEMENT FOE THE UNITED STATES, BY STATES: 1890—Coutinued.

VALUE OF PRODUCTS.

The United States

€aMfoniia

Connecticut

Illinois

Maryland

Masaaolmsetts

New Jersey

New York

Ohio

Pennsylvania

Ehode Island

All other states

Total.

$87, 298, 454

271.912

9, 788, 961

785, 845

100, 361

5, 557, 569

30, 760, 371

19, 417, 796

33, 927

19, 357, 546

229, 062

995, 114

Organzine and
tram.

$16, 880, 366

5,600

1,366,854

688, 350

5, 265, 389

1, 474, 841

7, 645, 323

444, 000

Spun silk
yarn.

1, 263, 489

308, 536

257, 251

89, 000

206, 640

308, 000

94, 062

Machine twist
and sewing

silk.

$7,068,213

81, 590

3, 820, 463

2, 216. 213

102, 750

254, 000

446, 197

147, 000

nWnge knit-
ting, embroid-
ery, and lioss

silk.

$1, 849, 631

24, 840

704, 945

499, 131

119, 956

21, 259

389, 500

90, 000

Dress goods,
figured and

plain.

$15, 183, 134

1, 099, 284

9, 297, 792

2, 592, 508

1, 940, 836

252,714

Other broad
goods.

9, 000, 418

Tapestries,
curtains, ancti

other up-
holstery broad'

goods%

$3, 712, 332:

1,384,619

784, 719

3, 517, 343

679, 356

62, 16S:

2, 000«

572, 842;

665,604-,

2, 634, 381 2, 409, 723.

The United States .

California

Connecticut

Illinois

Maiyland

Massachusetts .

.

New Jersey

New York

Ohio

Pennsylvania —
Ehode Island . .

.

All other states .

VALUE OF PRODUCTS—continued.

Gimps and trim-
mings.

$3, 918, 209

120, 360

112,319

465, 500

24, 000

127, 000

185, 949

1,984,531

8,767

889, 783

Handker-
chiefs.

$1, 913, 224

31, 300

1, 872, 559

9,365

Ribbons and
laces.

$17, 343, 197

736, 642

70, 361

9, 229, 387

6, 031, 576

1, 195, 231

80, 000

Braids and
bindings.

12,771,382

6,000

139, 216

65, 000

359, 902

1,. 154, 326

293, 000

55, 000

38, 000

Dress, cloak,
and military
trimmings.

$4, 636, 357

23, 840

228, 745

6,000

160, 000

54,000

3, 199, 709

25,160

938, 903

Hosiery and
knit goods.

$1, 156, 172

7,346

15, 125

23, 900

135, 958

79, 212

872, 800

21, 831

Asll other
products. -

$602,.33Oi

2; 336;

17, 485-

700

1

28, 000-

14, 290

271, 281

244, 838

23, 400
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Table 6.—CLASSIFICATION OF EMPLOYfiS AND WAGES FOR THE UNITED STATES, BY STATES: 1890.
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.Table 6.—CLASSIFICATION OF EMPLOYES AND WAGES FOR THE UNITED STATES, BY STATES: 1890—Continued.

AVEEAGE NUMBER OF KMPLOYliS IN EACH CLASS AND AVERAGE WEEKLY EARNINGS—COntillueil.

Operatives and skilled—Continued.

Children.

Number.

TheUnitedStates.

California

Connecticut

Illinois

Maryland '

Massachasetts

New Jersey

NewTork
\

Ohio
j

Pennsylvania
|

Ehode Island i

All other states

t23

10

48

858

249

Average
niimber
of weeks
employed.

49

Average
weekly
earnings
"per em-
ploy6.

$3.09

50

50 I

48
'

4.70

3.91

3.26

4.31

3.07

3.10

Total

$390, 029

470

24,076

1.560

10, 075

128, 973

37, 500

Unskilled

.

Males above 16 years.

Number.

209

3

1

85

313

150

Average
number
of weeks

em-
ployed.

Average
weekly
earnings
per em-
ploye.

Total
wages.

$406, 657

10.50

10. 20

11.48

6.25
;

8.75 '

9.73

8.22
'

1,454

106, 575

1,698

65

37, 064

149, 663

60, 877

Females above 15 years.

Number.

212

13

115

Average
number of
weeks em-
ployed.

Average
weekly
earnings
per em-
ploy6.

$4.70

6.64

4.23

6.86

6.37

4.99

Total
wages.

,$48, 177

2,283

24,297

3,186

15,562

1.124

18

141

3.10

3.11

1.95

171. 220

2. 796

13, 359

J 02

3

10

9.22

6.57

5.74

45,432

958

2,871

48 5.32

.AVERAGE NUMBER OF EMPLOYES IN EACH CLASS
AND AVERAGE WEEKLY EARNINGS—Continued.

TheUnitedStates.

California

Connecticut

Illinois

Maryland

Massachusetts

New Jersey

New York

Unskilled—Continued.

Children.

93

Average
number of
weeks em-
ployed.

Average
weekly
earnings
per em-
ploy6.

Total
wages.

$17, 292

PIECEWOHKEHW—AVERAGE NUMBER EMPLOYED AND TOTAL WAGES.

Summary.

Number, i Wages.

15, 331
I

$5, 577, 216 !

Males above 16 years.

Number.

6, 124 $3, 095, 417

4

1,032

72

2,494

399, 769

24, 150

2

345

18

1,870

197, 740

10, 110

Females above 15 years

.

Number.

9, 007 \ $2, 446, 275

2

687

54

624

202, 029

14, 040

Children.

Number.

2C0 $35, 524

32 50

50

50

4.70

2.42

3.79

7,520

606

3,034

470

6,611

4,451

Ohio

Pennsylvania . .

.

Kbode Island

All other states .

159, 768

2. 537, 758

1, 601, 968

84

3,763

1,341

49, 155

1, 663, 655

846, 287

378 '

2,812
I

3, 095 I

109, 038

862, 160

753, 806

1,575

11,943

1,875

3.19

3.40

5,976

l66

2,511 809, 448

16, 128

25, 733

541

5

25

317, 327

1,434

7,839

1,840

53

474, 300

12, 384

17, 894

130

11

17, 821

2,310
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Tablk T,—average number OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF PAY. FOR THE UNITED
STATES, BY STATES: 1890.

K umber'
of

establish-
ments.

WKEKLY ItA'I'KS ()[" WAGKS I'AID AND AVERAGE NUMBER OF EMPLOYltS AT EACH RATE. INCLUDING OFFICKKS, VUiM MEMBERS,
AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, (tt)

Aggregates. Males above 16 years.

Average z

number.
Total
wages.

I

Total
number.

$5 and
over but
under $6.

TheU nlted States . I 472

California 9

Connecticut 35

Illinois 10
j

Maryland 4

Massacbusetts 20

New Jersey 132

New York '

185

Ohio ' 3

Pennsylvania
'

06

Hhode Island 3

All other states (6) -

.

5

50, 913



DYEING AND FINISHING TEXTILES.

BY P. T. WOOD.

The dyeiug aud finishing of textiles are integral parts of the manufacture of textile fabrics.

The tables exhibited in this report do not embrace the statistics of establishments connected with cotton,

woolen, or silk factories, but show only the operations of independent dye works, bleacheries, and print works,

the vahte of the i)roducts reported being merely the values added to the fabrics by the processes of dyeiug and
finishing. Much of the dyeing and finishing is done by the manufacturers themselves, the data showing that

while chemicals and dyestuffs to the value of $8,407,693 were consumed during the census year in the

esta;blishments devoted exclusively to this industry, the silk, cotton, and woolen mills in which dyeing and
finishing is done used chemicals and dyestuffs valued at $11,278,970, divided as follows : in woolen mills, $6,453,665;

in cotton mills, $4,266,773, and in silk mills, $558,532. It will thus be seen that more dyeing and finishing was
done in textile mills than in the 248 establishments devoted exclusively to this industry.

While there was an increase in all the expenses in the census year over those reported at the census of

1880, the retixrns show that the value of the work done in the dyehouses, bleacheries, and print works has

decreased. Thus, while there were 248 establishments engaged in this industry in 1890 and 191 in 1880, an increase

of 29.84 per cent, the value of the work, done during the census year (1890) was $28,900,560, as compared with

$32,297,420 in 1880, a decrease of $3,396,860, or 10.52 per cent. This decrease is all the more marked because of the

increase in the products of the silk, cotton, and woolen mills during the decade. At the same time a marked increase

is shown in the amount paid for wages, a slight difference in cost of materials, and an apparently large increase in

the amount of capital invested. The capital employed (not including $1,819,779 value of property hired) in the

industry of dyeing and finishing textiles for 1890 was $38,450,800, an apparent but not an actual increase of

$12,226,819 o^'er that employed as reported at the census of 1880. The large increase shown in this item is partly

due to the fact that invested capital as returned at the census of 1880 did not take cognizance of all the items that

are properly embraced by " Live assets ", which, it is believed, were for the first time fully reported at the census

of 1890. Hence, in making comparison between the returns of capital invested at the two censuses, these facts

should be carefully borne in mind.

Dyers and finishers explain that the decrease in \'alue of the work done as reported for 1890 is due to the fact

that competition and improved processes have reduced their charges for work at least 25 per cent. The market

cost of chemicals and dyestuffs remains about the same, but it is not necessary to use as much of these articles

now in a given quantity of goods as wt"S employed at the census of 1880. This is particularly noticeable in the

manufactures of silk, as by the introduction of machinery operated by power it is now possible to do work that

ten years ago could only be performed by hand. Therefore the decrease in the value of work done is not due to

an increase in the number of manufacturers of textiles doing their own dyeing and finishing, since the proportion ot

such manufacturers in 1890 is about the same as in 1880.

Notwithstanding the decrease in amount received for work done in the dyehouses an average increase is shown

in the wages paid. In 1880 there were 16,698 employes, receiving $6,474,361 in wages, while 20,267 employes

earned $9,717,011 in wages during the census year ended May 31, 1890. The percentage of increase in the number

of employi^s is 21.37 and in wages paid 50,08.

At the census of 1880 the cost of materials aud wages was $20,138,659 as compared with a product of

$32,297,420, while at the census of 1890 the cost of these two principal items was $22,102,231 and value of product

$28,900,560. Thus materials and wages cost 62.35 per cent of the value of work done in the former census year,

while at the latter census the percentage had risen to 76.48.

The work done, both in quantity and value, i^ principally in dyeing, bleaching, and printing cotton yarns and

piece goods.
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The arnouut of $28,900,560, given as value of product of dyehouses, bleacheries, and print works, does not show
the full value added to textile manufactures by these processes. In the woolen mills chemicals and dyestuft's

costing $6,453,665 were used. Prom the returns made by manufacturers it is found that the cost of these materials

is 36.18 per cent of the added value. Applying this basis of computation, it would appear that the added value

of work done in woolen mills is $17,837,659. Chemicals and dyestuffs costing $4,266,773 were used in cotton mills.

The cost of these chemicals and dyestuffs, according to the returns of establishments dyeing, printing, and
bleaching cotton goods, is 26.61 per cent of the value added by these processes, which would make the value of the

work done $16,034,472. In silk mills the chemicals and dyestuffs cost 37.21 per cent of the value added by their

use. The cost of these materials is $558,632, and the value of the work done, which means the cost of the dyestuffs

plus the value added by their use, is $1,501,027. The value of this work done in mills engaged in textile

manufactures is therefore approximately as follows: cotton, $16,034,472; woolen, $17,837,659; silk, $1,501,027;

total, $35,373,158. Adding this total to the value of work done in establishmients devoted exclusively to dyeing
and finishing textiles, the gross value added by dyeing, bleaching, and printing is shown to be $64,273,718.

Table 1 shows by states, with totals for the United States, the number of establishments, amount of capital,

miscellaneous expenses, number of employes by classes and their wages, power, cost of materials used, total value

of work done, and classes of goods operated upon.

Table I.—DYEING AND FINISHING TEXTILES, IN THE AGGREGATE, SHOWING CAPITAL INVESTED, MISCELLANEOUS
EXPENSES, EMPLOYfiS, WAGES, POWER, MATERIALS, AND WORK DONE.

ThelTnited States.

Connecticut

Illinois

Massachusetts

New Jersey

New York

Pennsylvania

Bhodo Island

All otlierstates (a) . .

.

Number
of

establish
ments.

Value of
hired

property.

$1, 819, 779

13, 000

139, 500

306, 300

516, 866

247, 625

578, 788

17, 700

Direct investment.

Aggregate.

$38, 450, 800

775, 352

26, 500

11, 996, 154

5, 197, 403

4, 963, 095

6, 296, 340

5, 739, 692

3, 456, 264

Value of plant.

Total.

$19,879,039

621, 096

20, 500

5, 187, 513

2, 996, 209

2, 225, 566

3, 791, 968

3, 763, 321

1,272,866

Land.

12, 579, 114

58, 700

3,500

673, 931

333, 936

366, 300

598, 647

432, 600

HI, 500

Buildings.

$7, 596, 641

Machinery,
tools, and

implements,

$9, 703, 284

331, 184

6,000

2, 010, 687

879, 577

721, 700

1, 354, 200

1, 832, 398

460, 895

231, 212

11, 000

2, 502, 895

1, 782, 696

1, 137, 566

1, 839, 121

1, 498, 323

700, 471

Live assets.

Total

Cash, bills

and
accounts

receivable,
and all sun-
dries not
elsewhere
reported.

154, 256

6,000

8,641

2, 201, 194

2, 737, 529

2, 504, 372

1, 976, 371

2, 183, 398

The United States.

Connecticut

Illinois

Massachusetts

New Jersey

New York

Pennsylvania

Khode Island

All other states

MISCELLANEOUS EXPENSES.

$3, 131, 081

77, 336

1,426

869, 669

752, 461

367, 935

419, 456

393, 549

249, 249

Kent
paid for
tenancy.

$168, 646

920

23, 530

38,267

42, 270

45, 343

17, 206

1,110

Taxes.

$214, 464

7,618

61

82,524

23, 507

22, 947

21, 742

27, 982

28, 083

Insurance.

2,443

120

32, 675

23, 471

28, 630

37, 357

24, 213

10, 087

Eepaira,
ordinary,
of build-
ings and
machinery

$866, 211

36, 851

125

251, 799

145, 834

95, 045

134, 325

113,746

89,486 I

Interest
paid on
cash used
in the

business.

$697, 503

5,785

250, 013

is6, 041

133, 667

30, 176

87, 761

54, 060

Sundries not
elsewhere
reported.

$1,025,261

25, 639

200

229, 128

385, 341

45, 376

150, 513

122, 641

66, 423

AVERAGE NUMBER OF EMPLOYltS AND TOTAL WAGES,

A ggregates

.

Average
number.

20, 267

489

21

4,352

3,864

2,839

3,545

3,720

1,437

Total wages.

$9, 717, Oil

•. 251, 352

10, 424

1, 909, 107

2, 057, 562

1,481,723

1, 803, 822

1, 593, 055

609, 966

Officers, firm members, and
clerks.

Males
above

16 years.

12

4

78

129

112

184

88

29

Females
above

15 years.

30

Wages.

$805, 291

14,250

2,532

99, 320

179, 42E

137, 473

207. 257

130, 059

34, 975

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishmexits art"-

distributed as follows: Delaware, 1 ; Iowa, 1; Maine, 1; Maryland, 2; Minnesota, 1; Missouri, 1; New Hampshire, 2; Ohio, 2; West Virginia, 1.
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Table 1.—DYEINC4 AND FINISHING TEXTILES, IN THE AGGREGATE, ETC.—Continued.

The Uni ted States . 14, 607

AVKRAGE NUMBER OF EMPLOYlts A.\D TOTAL WAGES—COntinueil.

Opei'atives and skilled, (a)

Males
above

16
years.

Fe-
males
above
15

vears.

Connecticut . .

.

Illinois

Massachusetts.

New Jersey

New York

Pennsylvania.

.

Rhode Island .

.

All other states

368

12

3,164

2,976

1,973

2,590

2,518

1,006

2,178

72

3

516

346

390

211

513

127

Chil-
dren.

711

197

35

121

164

119

73

8, 186, 947

223, 064

7,392

1, 668, 627

1, 744, 466

1, 250, 774

1, 446, 157

1, 308, 696

537, 771

Unskilled.

Males
above
16

vears.

1,813

1

363

359

201

374

386

107

Fe.
males,
above

15
years.

120

Chil-
dren.

"Wages.

$724, 773

14,038

500

141, 160

133, 671

93, 476

150, 408

154, 300

37, 220

Steam.

Boil-

ers.

202

139

156

226

135

52

En-
gines.

132

199

186

259

182

37

Horse
power.

54, 370

725

57

11, 533

7,005

12, 545

8,663

10, 535

3,307

Water
wheels.

Num
ber.

Horse
power.

630

350

160

20

Turbine
.wheels.

Num-
ber.

Horse
power.

663

336

225

258

805

All othei
power.

Mo-
tors.

Horse
power.

5.0

10.0

30.5

Print-
ing ma-
chines.

77

56

70

17

44

19

TheUnited States.

Connecticut

Illinois

Massachusetts - .

.

New Jersey

New York -.

Pennsylvania

Rhode Island

All other states..

MATERIALS USED.

Total cost.

$12, 385, 220

300, 360

6,846

2, 801, 364

2, 711, 121

1, 454, 119

2, 395, 482

1, 819, 351

896, 577

Chemicals
and dye-
stuffs.

Cost.

$8, 407, 693

114, 126

4,270

, 1, 950, 550

2, 068, 192

889, 577

1, 808, 041

1, 064, 475

508, 462

Starch.

Pounds.

18, 649, 606

656, 763

4, 538, 183

3, 184, 240

2, 242, 012

3, 517, 503

3, 138, 601

1, 472, 304

Cost.

$660, 577

17, 815

125,288

109, 466

73, 836

107, 269

129,060

97, 853

Soap.

Pounds.

6, 766, 696

32, 318

8,200

753, 860

1, 730, 738

995, 683

2, 160, 788

809, 774

276, 335

Cost.

279, 272

2,049

504

25, 599

83, 776

44,321

80, 793

32, 205

10, 026

Fuel.
Rent of
power

and heat.

Cost.

$1, 647, 848

Cost.

$23, 138

68,711
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Table 1.—DYEING AND FINISHING TEXTILES, IN THE AGGREGATE, ETC.—Continued.



TEXTILES—DYEING AND FINISHING. 235

Table 2.—DYEING AND FINISHING TEXTILES, BY CLASSES OF TEXTILES, ETC. -Coutinued.

COTTON GOODS AND YARNS.

I

The trmtert States

Connecticut

MosaachusettB

New Jersey

New York

Pennsylvania

Ehode Island

All other states (&)

Niiiuber
of ,

establish-i valuc of
luents. hired

property.

113 $971,646

4

24

13

16

31
j

17

133. 50O

112,500

50, 733

106. 125

560, 788

8,000

Direct
investment.

$29, 164, 503

771. 652

8, 868, 857

3, 178, 430

3, 959, 235

3, 786, 021

5, 161, 676

3, 438, 632

Miacellanerus
expenses.

$2, 453, 329

76,686

706, 604

575, 755

S61, 064

226, 197

359, 964

247, 059

AVERAGE NUMBER OF EMPLOYES AKU TOTAL WAGES, {a)

Aggregates.
Males

above 16
ATer,age,
number. '

14, 491

483

3, 279

2,079

1,958

1,814

3,460

1,418

Total
wages.

$6, 440, 408

248, 752

1,413,333

938, 166

874, 975

885, 952

1,480,684

598, 546

11, 894

396

2,750

1,740

1,472

1,539

2, 784

1,213

Females
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Table 2.—DYEING AND FINISHING TEXTILES, BY CLASSES OF TEXTILES, ETC .—Continued.

MIXED GOODS AND YAENS.
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ELECTRICAL INDUSTRIES IN THE STATE OF NEW YORK

BY ALLEN R. FOOTB.

In its limited sphere, this report is practically a record of the beginning of industries which are so far-reaching;

in their influences upon human activities and are of such economic importance that they are destined to mark an.

era in histoTy worthy of being known by the distinctive title of the "Electrical age"'.

The report is based on returns made by corporations, firms,.and persons engaged in electrical industries as

they existed in the state of New York during the year euded May 31, 1890. This fact should be kept clearly in

mind by all who examine the text or tables of the report, because of the many and important changes which have-

occurred since that period. It is not probable that the data presented herewith fairly represent the present

v'.onditions of any of these industries.

The commercial telegraph and telephone companies and the statistics relating to the manufacture of electrical

apparatus and supplies are not presented in this reioort.

HISTORICAL.

As items of historical interest, and to show how young the electrical industries really are, the following^

memoranda are presented to indicate the initial points of several important lines of development.

POLICE TELEGRAPH.

The police telegraph was established in jSew York city in 1856. The " dial " system in each of the 24 precinct

stations provided for that part of the city south of the Harlem river. Mr. William Robinson was the superintendent

of telegraph, and it is believed that, he was the inventor of the system. He had two assistant operators and one-

lineman. The business was exclusively that of the police department. The average number of messages-

transmitted during twenty-four hours was fifteen.

ELECTKIC LIGHTING BY ARC LAMPS.

In 1876 single carbon aic lamps were put into commercial use to a very limited extent. These first lamps were-

"non-series lamps", each requiring a separate circuit and a dynamo to maintain it in operation. In 1877 dynamos
were constructed to supply current to two separate circuits, and hence two lamps could be operated by current

from a single generator. Early in 1878 further modifications were made which rendered a single dynamo capable-

of supplying current to four separate circuits and thus maintaining four lamps in operation.

The Brush system.—In October, 1878, a decided impetus was given to arc lighting by Mr. Charles F. Brush,.

who invented *' series " arc lamps which are adapted to be placed in circuit upon a single wire, like beads on a

string, so that a number may be oi)erated by the current furnished by a single dynamo. Series arc lamps, which

at the outset were single carbon lamps, were quickly adopted and went into extensive commercial use in 1879.

These lamps were used in the Riverside Mills, Providence, Rhode Island, in the fall of 1878. The Brush Electric-

Company of Cleveland, Ohio, was the first to manufacture " series- arc lamps".

The first double carbon series arc lamp that wa i adapted for commercial use was also invented by Mr. Brush, and.

patented by him September 2, 1879. Its manufacture was commenced by the Brush Electric Company of Cleveland,,

Ohio, in the same year.

The first central electric lighting station using arc lamps was installed by the California Electric Light

Company, of San Francisco, California, in 1879, and the Brush system was used.

The Thomson-Houston system.—The first Thomson-Houston series arc dynamo was developed early in

1879, and series arc lamps of this system were operated in Philadelphia in the summer of that year. Automatic
regulators, for shifting the brushes on the comnratator so as to automatically preserve a constant current when
one or more of the series of lamps were in 'operation, was added'to the system in 1880.

The American Electric Company (afterward the Thomson-Houston Electric Company) was organized about the-

middle of l-SSO, and began business in New Britain, Connecticut, at first devoting itself entirely to series arc:

lighliing^
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ELECTRIC LiaHTING BY INCANDESCENCE.

The Edison light.—In September, 1878, Mr. Thomas A. Edison began his experiments with a view to the

pToduction of an electric incandescent lamp which would have a life sufficient to permit of its commercial use, and
in 1879 he completed his first lamp, using a platinum burner; this aroused great interest, but it was soon found
that it required absolute uniformity of pressure, and in other respects did not realize his ideal ; he, therefore,

continued his work and was rewarded October 21. 1879, with the discovery that the diflQculties of the case were
met by the use of a carbon filament of high resistance in a vacuum.

A commercially successful incandescent lamp was the result. This lamp was patented January 27, 1880, the

application having been filed November 14, 1879. A patent on what is commonly known as the multiple-arc system
was applied for on February 6, 1880. This patent covered a full and complete system of generating and distributing

electric current for light, heat, and power. The Edison 3 wire system was invented in 1882, and patented in

March, 1883.

In January, 1880, Mr. Edison publicly exhibited the lights in operation at Menlo Park, New Jersey, where he
was then residing and conducting his researches. The plant had a capacity of something over 500 lights, and
attracted visitors in large numbers. In January, 1881, The Edison Electric Light Company, which had been
organized in October, 1878, during the experiments at Menlo Park, opened an office at No. 65 Fifth avenue. New
York city, where an Edison lighting plant was established and kept on view for the accommodation of scientists and
the curious. Here,, also, were prepared the plans for a central station system for New York city. The manufacture
of Edison generating apparatus by the Edison Machine Works, and of EdisOn lamps by the Edison Lamp Company,
was inaugurated in the same year.

The steamer Jeanette (formerly the Pandora) left San Francisco, where she had been refitted by Mr. James
Gordon Bennett for arctic exploration by way of Bering straits, July 8, 1879, under the command of Lieutenant
George W. De Long, United States navy, with a crew of 31 men. She had been provided, through the generosity of

Mr. Edison, with a small dynamo, somewhat less in capacity than the type afterward standardized for twenty-five

16-candle power lamps, and a few lamps which were used to a limited extent. This was one of the first Edison
dynamos made for any purpose, and the first which was placed upon a seagoing vessel. It went down with the

ill-fated ship in arctic seas.

The first incandescent lamps successfully applied to the permanent lighting of an ocean-going vessel were
placed upon the steamship Columbia, of the Oregon Railway and Navigation Company, which was built at Chester,

Pennsylvania, and there fitted with four Edison dynamos ; three of these dynamos supplied the current for about 120

16-candle power lamps and for a search light of some 4,000 candle power. The fourth dynamo acted as an exciter for

the field magnets of the other dynamos. The plant was started May 2, 1880, and the Columbia sailed from New York
for Portland, Oregon, via Cape Horn, about May 20, 1880. The plant was described in the Scientific American
of May 22. The ship arrived at Portland July 26, and the chief engineer reported that the electric light system
had worked with entire satisfaction during the whole trip in all kinds of weather, the ordinary skill of the engine
room being sufficient for the management of the dynamos and lamps. The latter were fitted with carbons mostly
of paper and a few of oak fiber. These carbons proved short lived and liable to breakage by heavy shocks, and
some of the earliest bamboo carbon lamps were placed in the sockets on the arrival of the steamer at Portland.
This plant is still in operation substantially in the form first installed.

Early in 1880 the subject of isolated plants had been considered, and the Edison Company for isolated lighting

was organized in October, 1881, to control this branch of the business.

The first isolated incandescent plant placed on land for the lighting of a business establishment consisted of

one 25-light dynamo in the establishment of Hinds, Ketchum & Co., lithographers, 449 Water street. New York,

installed in January, 1881 ; and the first mill plant was started in the woolen mill of Mr. James Harrison, Newburg,
New York, about September 15, 1881. The first hotel lighted was the Blue Mountain house, in the Adirondacks,
started in October, 1881. The plant consisted of two 25-light machines, with 230 100-volt and 102 60-volt lamps, of

which 125 lamps were operated at one time. Here the first lamp was placed on an elevator car July 12, 1882. The
first yacht lighted was that of Mr. James Gordon Bennett, the Namouna, early in 1882. The first theater lighted

by an isolated incandescent plant in this country was the Bijou, in Boston; the plant was started December 12,

1882, with 650 lights. The first newspaper office to use the light was the New York Herald, March, 1882. The
first theater lighted by electricity from a central station was the City Theater of Brockton, Massachusetts.

Eeference has been made to plans formulated for central station work. It was intended to install the first

station in New York city, and construction was begun at a site on Pearl street in the summer of 1881. Meanwhile,

however, a company had been formed in Appleton, Wisconsin, and a franchise obtained for central station

lighting ; the work was so expeditiously done that Appleton won the honor of having the first electric central station

in operation, the light being turned on August 20, 1882, two weeks ahead of the Pearl street (New York) station.

The installation was on a small scale and very crude; the building, of frame, one story high, measured but 15 by 18

fjeet ; the electrical apparatus was one dynamo, with a capacity of between 200 and 300 lights, and was run by water

power; \oltmeters and ammeters were not furnished, the current being regulated by the appearance of the lamps
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in the station building, and in case of "trouble" the station was shut down and all hands proceeded to locate and

repair damages. This initial station started while there was as yet no precedent for the lighting of houses, stores,

and hotels exclusively by electricity.

The first central station operated with special reference to incandescent lighting on an extended scale was

the Pearl street station, installed in 1882 with about 200 lamps connected, supplied by some 50 miles of conductors

placed uudergouud. The completeuess of the preliminary arrangements for the first comprehensive plant is

illustrated by the fact that only on one occasion duriug the first half dozen years of its existence, and that for

about three hours only, was there any failure of this station to supply current.

The station in Sunbury, Pennsylvania, which was completed July 4, 1883, was the first to operate under the

Edison 3-wire system. The station building was ai small frame structure containing separate rooms for engines,

boilers, dynamos, and meters. The electrical equipment consisted of two dynamos having a capacity of about 500

lights, two primitive uud unreliable pressure indicators, and 1-ampere meter on the neutral wire. The meters used

to measure the current furnished to the individual customers were of the usual Edison electrolytic type.

The second 3-wire station was operated iu Shamokin, Pennsylvania, in October, 1883. The building was of

brick and relatively much larger and more commodious than any lireviously constructed for the purpose: the

generating apparatus consisted of two dynamos with a total capacity of about 1,500 lights and an extra dynamo for

emergencies.

The line construction in Sunbury and Shamokin was all of the overhead kind, but on October 1, 1883, the

first underground 3-wire system was put into operation in Brockton, Massachusetts. The station was well

adapted to the intended uses and was fitted up with appliances of the most approved form then known to the art.

Tlie electrical apparatus consisted of three dynamos with an aggregate capacity of about 1,000 16-candle power

lights, although something less than 200 lamps, were connected when the station was first started. Few changes

in the installation have been found necessary save in the way of providing for extension of business.

The opening of these initial stations operated by the 3-wire system marked a noteworthy advance of the

business and the system has been highly successful from the start.

The Edison " municipal system" was invented by Mr. Edison prior to October 2, 1884, and patented October

20, 1885. It was designed for lighting streets, tunnels, caves, mines, and localities remote from the generating

station by incandescent lamps ; in this system the lamps are placed in series and the potential is raised to a high

degree, strictly 1,200 volts, which is applied to each of several circuits connected in multiple arc. The " municipal"

lamp is a modification of the ordinary Edison lamp to meet the requirements of the conditions under which it is

Tised, and ojjerates uniformly at a pressure of 1 volt per candle power, with a current of about 3 amperes.

The first plant designed to use this system was installed at Lockport, New York. It was started in March,

1885, followed October 1 in that year by the plant at Portland, Maine, since which date many other plants have

been installed in all sections of the country.

The ALTERNATiNa CUEBENT SYSTEM.—The manufacturing and installing of alternating current plants with

transformers was begun in 1886, almost simultaneously, by the Thomson-Houston Electric Company and the

Westinghouse Electric Company, and iu 1887 a number of plants were in operation using alternating currents for

distribution over considerable distances in incandescent lighting. The business of distribution by alternating

currents has grown to large proportions since that time and is one of the most extended branches of electric

industry.

In this connection it may be stated that probably the first self-exciting alternating current dynamo built in

this country was exhibited by Professors Thomson and Houston at the Franklin Institute, Philadelphia, in the

winter of 1878-1879. With this dynamo Professor Thomson carried out some experiments with transformers in

multiple arc from the mains early in 1879, the transformers having closed iron magnetic circuits, and approximating

in this respect the modern types of transformers.

ELECTRIC STREET RAILWAYS.

Electric street railways are the latest development in the evolution of tramways for urban passenger traffic.

Horses constituted the original motive power used on such tramways. The principal methods of motive power

now in use by street railways, and their relative economy, form the subject of investigation and report by the

transportation division of the Census Office, and it is only necessary to state here that nearly one-fifth of the street

railway companies in the United States are now operating their lines wholly or in part by electricity. That this

development is of quite recent occurrence will be seen by the following data:

In 1884 the Bentley-Knight Company started an experimental electric street railway, used an underground

conductor, and operated one car in Cleveland, Ohio. In 1885 the Baltimore Union Passenger Railway Company
equipped the Baltimore and Hampden Branch of their road. They operated two miles of single track, commencing

with two cars, which were afterward increased to four. They used the Daft system, middle rail conductor and

track return.

5079 IG
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In February, 1886, the Binghamton Electric" Railway Company, Binghamton, New York, was organized and

commenced operating a 5-mile road with 10 cars, using the Van Depoele overhead trolley system. Power was

furnished by the Binghamton Gas and Electric Company. Motors of 10 and 15 horse power were used, being

placed on the platforms of old horse cars. This road is the oldest in this country that has been operated

continuously as an electric road since its first trial of electric motive power.

In 1888 the Sprague Company installed an electric equipment to operate the Union Passenger Railway in

Richmond, Virginia. They used the overhead trolley wire, operated 13 miles of track, and had 20 cars in operation

by the close of the first year.

TABULAR STATEMENTS FOR 1890.

For the purpose of systematic presentation, this report treats of the electrical industries under the following

general heads and subdivisions:

Isolated electric lighting and power plants.

Steamboat electric lighting plants.

Central electric lighting and power stations.

General statement of capital, income, and expenses.

Details of income and expenses.

Details relating to power.

Details relating to incandescent lighting.

Details relating to arc lighting.

Voltage and ampereage of lamps.

Details relating to stationary motor service.

Classiflcation, by character of power used, of 129 stations outside of New York city.

Classification, by type of electrical plant, of 129 stations outside of New York city.

Classification, by type of steam engine used, of 83 stations outside of New York city.

Analysis of returns by selected groups of central electric stations.

Street lighting by electric arc lamps.

Street lighting by electric incandescent lamps.

Accumulators or storage batteries used with lighting plants.

Electric street railways.

Electric welding.

Electric smelting.

Uses of electricity in medicine and surgery.

District messenger electrical call service.

Municipal police patrol telegraph service.

Municipal fire alarm telegraph service.

ISOLATED ELECTRIC LIGHTING AND POWER PLANTS.

In the reports of the Tenth Census no mention is made of isolated electric lighting and power plants. It

appears from the current inquiry that the first isolated electric lighting plant in the state of New York was

installed in 1876. Following this, one plant was installed in 1877, three in 1878, and two in 1879, making seven

plants in operation at the beginning of the census year 1880. In effect, however, the entire development of isolated

electric lighting and power plants embraced by this report occurred during the decade of 1880-1890. The

development is shown in the following table, which states the number of plants installed annually from 1876 to

May 31, 1890:

Table I.—ISOLATED ELECTRIC PLANTS.

NUMBER INSTALLED EACH YEAR.
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Table 2 exhibits the number of plants existing May 31, 1890, their cost when installed, the cost of additions

made to the same, the estimated allowance for depreciation, the value in 1890, and the kilowatt capacity. It will

be noticed that the allowance for depreciation exceeds the value of additions made. This should not be construed

as indicating a short life for electrical apparatus, but rather as showing the reduction in the cost of manufacturing

such apparatus in later years. The " cost when installed " is the price when bought. The value reported for 1890

is the amount tor which the apparatus could have been replaced at that date.

Table 2.—NUMBER AND VALUE OF ISOLATED ELECTRIC PLANTS, MAY 31, 1890.

DIVISIONS.
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The following table relates to that part of the equipment consisting of transformers, accumulators, and stationary-

motors. Table 6 relates to incandescent lamps in use; Table 7 relates to arc lamps in use, and Table 8 relates to

the consumption of carbons.

Table a.—TEANSFORMEES, ACCUMULATORS, AND STATIONAEY MOTORS, ISOLATED ELECTRIC PLANTS.
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The following table exhibits the capacity in number of arc lamps of arc lighting plants; the capacity in

number of incandescent lamps of incandescent lighting plants, and the capacity in arc and incandescent lamps,

respectively, of the composite plants reported. Table 10 exhibits the kilowatt capacity of the various types of

plant in comparison with their respective values; Table 11 exhibits the total surplus capacity of all dynamos

installed; Table 12 relates to the average capacity of plants and apparatus, and Table 13 exhibits in comparison

certain average values for various classes of plants.

Table 9.—LIGHTING CAPACITY OF ISOLATED ELECTEIC PLANTS.

Arc lighting plants

:

Numl)er of plants

Capacity in arc lamps and equivalents—number oflamps

Xumber of arc lamps on arc plants

Number of incandescent lamps on arc plants

Equivalent number in arc lamps

Motors—borso power of motors on arc plant s

Equivalenr numbers in arc lamps

Incandescent lighting plants:

Number of plants

Capacity in incandescent lamps and equivalents—number of lamps

Number of incandescent lamps on incandescent plants

Number of arc ligbts on incandescent plants

Equivalent number in incandescent lamps

Motors—horse power of motors on incandescent plants

Equivalent number in incandescent lamps

Composite plants

:

Number of plants

Number of arc lamps

Number of incandescent lamp.s

Motors—horse power

Total for state.

85

2,894

123

37

74

521

223. 714.

4

205, 620

530

4,240

1, 13,5. 3

13, 854.

4

642

1,693

24,100

144.2

City of
New York.

State of
New York

(exclusive of
city)

-|

998

961

a33

33

173

119, 267. 6

116,338

289

2, 312

308.0

617.6

12

469

8,471

9.95

56

1.896

1.736

365

90

35

70

348

104,446.8

89. 282

241

1,928

827. 3

13, 236.

8

630

1,224

15, 629

134. 25

a Includes some very large incandescent lamps.

6 In addition to this number there are 2 plants owned by the state of New York, installed for the purpose of capital punishment; these plants consist of 2

dynamos of 3 kilowatts capacity each, total value $5,868.

Table lO.—KILOWATT CAPACITY AND VALUE OF ISOLATED ELECTEIC PLANTS, (a)

Arc lighting plants;

Number of plants

Number of arc lamps .

Kilowatt capacity

Value

Incandescent lighting plants

:

Number of plants

Number ofincandescent lamps -

Kilowatt capacity

Value .'

Total for state.

Composite plants

:

Number of plants

Total value

Arc lighting

Number of arc lamps

Kilowatt capacity

Proportionate value

Incandescent lighting

:

Number of incandescent lamps .

Kilowatt capacity

Proportionate value

85

2,697

1, 300. 6

$271, 864

521

205, 620

12, 852.

5

;2. 263, 063

a42

$426, 529

1, 014. 5

$180, 396

24, 100

1,402.1

$246, 133

City of
New York.

29

961

437.6

173

116,338

6, 738. 3

:l, 275, 402

12

$117, 466

302.7

$44, 737

8,471

492.1

$72, 729

state of
New York
(exclusive of

city).

56

1,736

863

$191, 075

348

89, 282

6.114.2

$987, 661

$309, 063

1,224

711.8

$135, 659

15, 629

910

$173, 404

a Not including 2 dynamos of 3 kilowatts capacity each, used for the execution of condemned criminals.
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Table 11.—SURPLUS DYNAMO CAPACITY OF ISOLATED ELECTRIC PLANTS. («)

Total kilowatt capacity of all incandescent dynamos in use

Total kilowatts required for all incandescent lamps and ecLuivalents in use

Surplus dynamo capacity (kilowatts)

Percentage of incandescent dynamo capacitj not in use

Total kilowatt capacity of all arc dynamos in use

Total kilowatts required for all arc lamps and equivalents in use

Surplus dynamo capacity (kilowatts)

Percentage of arc dynamo capacity not in use

Total for state.
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STEAMBOAT ELBCTEIC LIGHTING PLANTS.

There were 57 steamboats reported as having electric lighting plants June 30, 1890. Table 14 shows the

construction of these boats, their tonnage, and the nature of their traffic; present value of their electric lighting

plants and the characteristics of same; the number of incandescent lamps required for renewals and the number
of arc lamp carbons consumed in a year.

Table 14.—STEAMBOATS—ELECTRIC LIGHTING PLANTS.

Number reported 57

Construction

:

Number made of iron 23

Number made of steel 13

Number made of wood 19

Number of composite 2

Tonnage •. 186,846

Nature of traffic

:

Freight 2

Passenger 35

Freight and passenger 20

Value of lighting plants $1.35, 638

Number of engines for operation of dynamos 62

Horse power of engines 1, 132

Dynamos

:

Total number 64

Incandescent lamp dynamos 54

Arc lamp dynamos 10

Kilowatt capacity of all dynamos 517. 3

Arc lamps

:

Number of arc lamps 71

Number of arc search lights 8

Incandescent lamps

:

Number of incandescent lamps 6, 449

Number of incandescent search lights 2

Number of incandescent lamps required for renewals 4, 642

Arc lamp carbons consumed 21, 112

Plain 18, 712

Coppered 2, 400

Arc lamps operated on inoaudesdent circuits 6

2588 2



248 MANUFACTURING INDUSTRIES.

CENTRAL ELECTEIC LIGHTIls^G AND POWEE STATIONS.

This report includes returns from 10 stations in the city of New York and 129 stations in the state of New
York outside of the city of New York, making a total of 139 stations in the state.

In the following tables the figares for the 10 stations in New York city, and for the 129 stations in the state

outside of the city, are presented separately, and the figures for the 139 stations in the state, considered as a

whole, are presented in a column giving totals.

Table 15 illustrates the origin and growth of central electric lighting and power stations, on the basis of the

number of stations installed each year.

Table 15.—CENTRAL ELECTEIC STATIONS.

NTJMBEE I^TSTALLED BACH TEAE.



ELECTRICAL INDUSTRIES IN THE STATE OF NEW YORK.

Table 16.—STATEMENT OF CAPITAL, INCOME, AND EXPENSES, CENTRAL ELECTRIC STATIONS.

349

Number of establishments (a)

.

Character of ownership

:

Personal

Gaslight companies

Incorporated electric light and power companies.

Number of shareholders .

Number residing in state of New York .

Number residing in other states

Number of male shareholders. -

.

Number of female shareholders.

Capital

:

Value of hired property

Aggregate of direct investment

.

Plant^total

.

Land

Buildings

Office fixtures and furniture

Steam or water power plant and its accessories

Electric plant within station and its accessories

Underground electric service construction

Aerial electric service construction

Lamps, motors, meters, and converters wired for use .

Live assets—total

.

Lamps, globes, carbons, and wire in stock

Motors, meters, and converters in stock— '.

Patent rights

Sundry supplies

Chsb, bills receivable, accounts due. and sundries.

Liabilities—total

.

Personal investment

Investment by gaslight companies

Capital stock paid in incorporated electric light and power companies.

Surplus fund

Undivided profits

Bonds payable

Bills and accounts payable and all other credits

Income—total.

From are and incandescent lighting.

From power '.

From sundries

Expenses—total.

Wages
Materials used

Miscellaneous expenses (6)

.

Total for state.

27

9

103

3,084

285

2,964

406

$1, 030, 355

$30, 153, 263

17, 133, Oil

1,612,017

1,830,918

32, 589

2, 699, 778

3, 095, 848

3, 043, 363

2, 640, 812

2, 177, 086

13,020,252

!
State of

City of I New York
New York,

j
(exclusive
of city).

10

857

751

106

788

$633, 050

$15, 995, 500

7, 440, 531

252, 345

191, 275

11,076,567

132, 518

1,367,547

30. 153, 263

603, 553

291, 353

18, 042, 811

1. 655, 625

590, 728

6, 679, 713

2, 289, 480

4, 174, 534

3. 858, 208

192, 754

123, 572

3, 077, 625

1,375,861

981, 630

720, 128

820, 884

703, 984

12, 614

933, 923

1, 069, 421

2, 457, 007

713. 707

728, 991

8, 554, 969

95, 429

147, 001

7,642, 114

23, 522

646, 903

15, 995, 500

8, 917, 800

1, 272, 503

319, 901

4, 410, 000

1, 075, 296

1, 665, 074

1, 362, 595

125, 474

77, 005

1, 446, 330

662, 787

345, 664

437, 879

a Does not include 1 central station operated by the municipality of Dunkirk, New York.
h Does not include depreciation of plant.

27

9

93

2,512

3,176

336

$397, 305

$14, 157, 763

9, 692, 480

791, 133

1,126,934

19, 975

1, 765, 855

2. 026, 427

586, 356

1. 927, 105

1. 448, 695

4, 466, 283

156, 916

44,274

3, 434, 453

108, 996

720, 644

14, 157, 763

603, 553

291, 353

9, 126, Oil

383, 122

270, 827

2, 269, 713

1,214,184

2, 609, 460

2, 495, 613

67,280

46, 567

1, 631, 295

713, 074

635, 972

282, 249

The statement of income and expenses presented in the table on the following page covers the operations of
each station for one year, the accounts being made for a period corresponding as nearly as possible with the Eleventh
Census year, June l^* 1889, to May 31, 1890. An..examination of the statement will disclose the fact that interest on
capital invested, depreciation on value of buildings, machinery and line construction, and cost of collecting rentals
have not been calculated nor included in any of the items showing cost of operation.

The data presented can not, therefore, be considered as showing net profits or earnings, such a statement not
being properly within the scope of this inquiry.
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Table 17.-INC0ME AND EXPENSES IN DETAIL, CENTRAL ELECTRIC STATIONS.

Income—aggregate -

From arc lighting, single carbon lamps—total receipts

.

Total number single carbon lamps

Residence lighting, number of lamps. .

.

Annual income

Commercial lighting, number of lamps -

Annual income

Municipal lighting, number of lamps . .

.

Annual income

IFrom arc lighting, double carbon lamps —total receipts .

Total number of double carbon lamps . .

.

Commercial lighting, number of lami>s .

Annual income

Municipal lighting, number of lamps . .

.

Annual income

From incandescent lamp lighting—total receipts.

Total (theoretical) number of incandescent lamps (a)

.

Residence lighting, number of lamps

Annual income

Commercial lighting, number of lamps

Annual income

Municipal lighting, number of lamps

Annual income

J'rom power—total receipts .

^Number of stationary motors . .

.

Horse power

Annual income

Number of electric locomotives .

Horse power

Annual income

From sundries—total receipts -

Expenses—aggregate .

Total wages

Average number of employes.

Males above 16 years

Females above 15 years . .

.

Materials used—total cost.

Fuel

Water

Incandescent lamp renewals .

Arc lamp carbons

Arc lamp globes

Sundry supplies

Miscellaneous expenses—total (6)

.

Rent

Insurance

Taxes

Rentals for poles and other supports

Rentals for conduits or other underground privileges .

Repairs, ordinary, of buildings and machinery

Contingencies and sundries

Total for state,

4, 174, 534

$812, 891

8,846

2

$64

6,764

$634, 704

2.080

$178, 123

$1, 459, 483

10, 988

2,119

$317, 042

8,869

$1, 142, 441

$1, 585, 834

286, 935

16, 952

$47, 515

264, 037

$1, 474, 801

5,946

$63, 518

$192, 754

2,363

2,954

$185, 205

20

180

$7, 649

$123, 572

$3, 077, 625

$1, 375, 861

1,753

1,747

$981, 636

513, 794

40, 976

118, 555

108, 986

12, 197

187, 128

$720, 128

80, 627

57, 020

114, 602

9,132

174, 889

152, 313

131, 645

CitVof
New York.

$1, 66S, 074

$267, 563

1,880

$267, 563

$352, 412

2,039

1,134

$222, 461

905

$129, 961

$742, 620

123, 204

123, 204

$742, 620

State of New
York (exclu-
sive of city).

$125, 474

1,185

1,678

$125, 474

$77, 005

. 446, 330

$662, 787

723

722

1

$346, 664

168, 597

16, 062

48, 920

23, 975

5,028

84, 082

$437, 879

50, 644

27, 369

50, 626

575

173, 970

47, 787

86, 019

$645, 328

4,884

$367, 141

$178, 123

;l, 107, 071

8,949

985

$94, 591

7,964

11,012,480

$843, 214

163, 731

16, 962

$47, 515

140, 833

$732, 181

6,946

$63, 518

$67, 280

1,178

1,276

$59, 731

20

180

$7, 649

$46, 567

$1, 631, 295

$713, 074

1,030

1,025

5

$635, 972

345, 197

26, 914

69, 635

85, Oil

7,169

103, 046

$282, 249

29, 661

63, 877

8,567

919

104, 526

44,726

a On 16-candle power basis. 6 Does not include depreciation of plant.
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The following table shows details relating to steam and water power plants, respectively; dynamos and line

construction ; fuel and arc lamp carbons consumed, and incandescent lamps required for renewals

:

Table 18.—PLANT AND MATERIALS USED-CENTRAL ELECTRIC STATIONS.

Power plaut:

Boilers, number

Horae power capacity

Total hoi'36 power capacity of plant, nominal rating .

.

Engines, number

Horse power capacity, nominal rating

WatiT wbeels, number

Horse power oa]>acity, nominal rating

Electric plant in station

:

Dynamos, number

Kilowatt capacity of clynaraos

Dynamos, continuous current, number

Constant voltage, variable ampereage

Variable voltage, constant ampereage

Dynamos, alternating current, number

"Constant voltage, variable ampereage

Variable voltage, constant ampereage

Dynamos of other types, number

Statiou instruments iu use. number

Line coustruction

:

Total mileage of all conductors

Conductors, total number

Underground conductors, number

Mileage of underground conductors

Conductors, part iinderground, part aerial, number

Mileage

Aerial conductors, number

Mileage

Fuel used

:

Total cost

Anthracite coal,tons used

Cost

Semibituminous coal, tons used

Cost

Bituminous coal, tons used

Cost

Natural gas, cost

Other fuel, cost

Arc lamp carbons

:

Total cost

Total number of carbons consumed

Plain carbons consumed, number

Coppered carbons consunied, number

Incandescent lamp renewals

:

Total cost

Number

Total for state.

368

47, 895

59, 512

330

47, 432

74

12, 080

1, 264

.SI, 383

1,074

329

745

139

177

13

1

5,162

10, 673. 6

1,358

136

071.1

136

4,586

1,086

5, 416. 5

$513, 794

112, 576

$322, 941

3,070

$5, 963

64, 347

$178, 761

$4, 425

$1, 704

$108, 986

10, 417. 217

1, 491, 388

8, 925, 829

$118, 555

214. 137

City of New
York.

86

15, 972

16,670

61

16, 670

384

11,798

338

103

235

46

46

1,446

5, 899. 9

356

90

546.6

136

4,586

130

767.3

$168, .597

52, 701

$143, 587

8,950

$25, 060

$23, 975

2, 282, 038

139, 894

2, 142, 144

$48, 920

95. 160

State of Now
York (exclu-
sive of city).

282

31, 023

42, 842

269

30, 762

74

12.080

880

19,585

736

226

510

143

131

12

1

3,706

4, 773,

7

1,002

46

124.5

950

4, 649. 2

$345, 197

59, 875

$179, 404

3, 070

$5, 963

57, 397

$153, 701

$4, 425

$1, 704

$85, Oil

8, 135, 179

1, 351, 494

6, 783. 685

$69, 635

118, 977
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The following table shows details of income from incandescent lighting, based on meter and contract charges
and municipal lighting service, the character of currents employed, the system of wiring, also the number of
lamps connected of the diil'erent candle power

:

Tabli; 19,—incandescent LIGHTING IN DETAIL, CENTEAL ELECTRIC STATIONS.

IncaDdescent lighting

:

Incandescent lamps—total number (a)

Total income _

Residence lighting:

Meter service, number of lamps (a) .

.

Annual income

Contract service, number of lamps (a)

Annual income

Municipal lighting

:

Contract service, number of lamps (a)

Annual income

Commercial lighting

;

Meter service, number of lamps (a) ...

Annual income

Contract service, number of lamps (a)

Annual income

Classification of incandescent lamps:

10 candle power, number of lamps (6)

1 6 candle power, number of lamps {b)

20 candle power, number of lamps (b)

24 candle power, number of lamps (6)

32 candle power, number of lamps (6)

50 candle power, number of lamps (6)

65 candl." power, number of lamps (6)

75 candle power, number of lamps (b\

100 candle power, number of lamps ib)

150 candle power, number of lamps (&)

Character of current

:

Primary continuous, number of lamps —
Primary alternating, number of lamps

Secondary alternating, number of lamps .

System of wiring

:

Multiple, number of lamps

Series multiple, number of lamps

Series, number of lamps

Multiple series, number of lamps

3- wire; number of lamps

On arc lamp circuits, number of lamps. -

.

Total for state.

$1, 585,

9,

$26,

6,

965

627

987

5,

$63,

90,

$587,

136,

3,

133,

160.

1,

6.

103,

1,

946

518

279

330

758

471

806

939

724

982

177

595

278

28

274

219

707

402

913

510

730

072

891

173

646

City of ,^''*f<;f^«w
New York . I

York (exoln-
siveof city).

123, 204

$742, 620

lie, 679

6,525

$47, 925

225

3

53. 889

58, 889

64, 000

163, 731

$843, 214

9, 965

$26, 627

6,987

5,946

$63, 518

56, 60l>

$192, 635

84, 233

$539, 546

8,806

122. 288

9,724

3,982

3,952

1,592

278

2g

274

209

67, 707

3,402

80,024

101, 621

730

1,072

6,891

39, 173

1,646

a Theoretical number of lamps computed on basis of 16 candle power unit. b Actual number of lamps classified according to power.
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The following table shows details of system for hanging arc lamps used for street lighting, the character of

currents, system of wiring, and total number of arc lamps connected

:

Table 2©.—ARC LIGHTING IN DETAIL, CENTRAL ELECTRIC STATIONS.

Arc lamp service, street and commercial lighting:

Single carbon lamps—total number

Character of current

:

Primary continuous

Primary alternntiug

System of wiving:

Series, number of lamps

Multiple, on incandescent lamp circuits, number of lamps .

S-Tivire, on incandescent lamp circuits, number of lamps . . .

.

Double carbon lamps—total number

Character of current

:

Primary continuous, number of lamps

AV^irine system

:

Series, number of lamps

System for hanging arc lamps for street lighting

:

Single carbon lamps— tot.ii number

Number on poles

Number on mast arms

Number over street center

.

Double carbon lamps, total number .

Number on poles

Number on mast aims

Number over street center.

Number ou towers

Total for state.

8,769

77

7.775

217

10, 988

2,080

507

168

1,405

8,869

4,140

2,435

2,232

62

City of
New York.

State of New
York (exclu-

sive of city).

1,626

254

2,039

2,039

2.039

892

13

6,966

0.889

6,149

217

COO

8,949

8.949

8,949

507

168

1,405

7.964

3,248

2.422

2,232

6^
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The following table shows details of voltage and ampereage of arc lamps and the voltage of incandescent lamps,
giving the number of lamps connected on the respective currents, specified by commercial rating:

Table 2 1.—VOLTAGE AND AMPEREAGE OF LAMP.S, CENTRAL ELECTRIC STATIONS.

Arc lamps

:

Single carbou lamps— total number .

20 volts,

30 volts,

30 volts,

45 volts,

45 volts,

45 volts,

45 volts,

45 volts,

46 volts,

48 volts,

48 volts,

48 volts,

50 volts,

50 volts,

50 volts,

50 volts,

50 volts,

52 volts,

55 volts.

23 amperes .

18 amperes .

20 amperes .

6.8 amperes.

8 amperes .

.

9 amperes .

.

9.6 amperes .

10 amperes .

6,8 amperes.

6.8 amperes.

9.6 amperes.

10 amperes .

S.8 amperes.

8 amperes .

.

9 amperes...

9.6 amperes

.

10 amperes .

8 amijeres .

.

8 amperes .

.

Total for state,

8,846

Double carbon lamps—total number .

25 volts,

30 volts,

30 veils,

35 volts,

45 volts,

45 volts,

45 volts,

45 volts,

46 volts,

48 volts,

48 volts,

48 volts,

50 volts,

50 volts,

60 volts,

50 volts,

20 amperes .

18 amperes .

20 amperes .

22 amperes .

6.8 amperes.

9 amperes . -

9.6 amperes-

10 amperes -

6.8 amperes-

6.8 amperes-

9.6 amperes.

10 amperes .

6.8 amperes.

9 amperes . .

,

9,6 amperes.

10 amperes .

.

16

25

206

875

6

30

832

1,4)8

1,058

61

30

210

833

602

240

1,429

673

48

254

10, 988

Incandescent lamps—total number.

Less than 40 volts

40 and less than 70 volts.

.

70 and less than 100 volts.

100 volts and over

368

809

484

85

381

116

2,415

1,551

1,285

20

30

444

663

220

1,264

863

274, 02?

4,06b

114. 102

Citv of New
York.

25

440

2

1,118

State of New
York (exclu-
sive of city).

36, 889

7.000

70, 000

206

834

6

30

832

978

. 1, 058

61

30

210

833

600

240

311

673

2,039
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The following table presents details for stationary motor service, showing number of motors and total horse

power; income, meter, and contract charges; character of currents ; systems of wiring; also the capacity, number,,

and location of converters connected

:

Table 22.—DETAILS RELATING TO STATIONARY MOTOR SERVICE, CENTRAL ELECTRIC STATIONS.

Tntalror stale.

Stationary motor.s—total number of motors

.

Horse power, total

Income^ total

Meter charges, number of motors

Annual income

Contract charges, number of motors

.

Annual income

Character of current

:

Primary continuous

—

Constant voltage, nnmber of motors

Constant ampereage, number of motors .

Secondary alternating, number of motors

System of wiring:

Primary current—number of motors

Multiple, number of motors

Horse power of motors connected

.

Series, number of motors

Horse power of motors connected

-

3-wire, number of motors connected . .

.

Horse power of motors connected -

Secondary current

;

Multiple, number of motors connected

.

Horse power of motors connected

Converters

:

Ampereage capacity of all converters conaecied .

Total number converters

5 amperes, number

10 amperes, number

15 amperes, numbei

20 amperes, number

25 amperes, number

30 amperes, number

40 amperes, number

50 amperes, number

75 amperes, number

100 amperes, number

150 amperes, number

Number of street converters

Location of converters

:

;N"umber on poles

Xumber outside buildings .

Number inside buildings .

.

2.303

2,954

.$185, 205

668

$67, 550

1, 69,j

$117. 655

1,428

90

1

34

2,339

669

1,456

972

512

129, 896

7,282

387

1,728

488

1,330

3:i,s

686

817

70

68

30

13

1,321

1, S26

5,422

34

City ol'

New A^ork,

State of Xew
York (exclu-
sive of city).

1,185

5S8

951

27

30

600

697

54, 200

2,544

470

205

52

19

13

1.185

1,678

$125,474

600

.$60, 000

585

$65, 474

1,158

27

1,178

1,276.

$59, 731

68

$7, 550-

1,110.

$52, 181

270'

874-

34.

1,144,

111

505-

945-

482

34

38;

75, 696;

4, 738,

576

338

210

612

18

OS

11

1,321

1,826

2. 87S

34
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In tlie following table, data relating to 129 stations located outside the city of New York are classified by
character of power used, and percentages obtained from the totals shown are presented for the respective types of

station

:

Table 23.—CLASSIFICATION, BY CHARACTER OF POWER USED, OF 129 CENTRAL ELECTRIC STATIONS OUTSIDE OF
NEW YORK CITY.

Number of stations

Value of entire plant, direct investment

Average value of entire plant per station

Gross income

Gross expense (&)

Net operating income (&)

Valtie of power plant

A-verage value of power plant per station

Expense of power plant

Wages
All other expenses

Power—total horse power

Steam horse power

Water horse power

Percentage

:

Gross income on value of entire plant

Gross expense on value of entire plant

Gross expense of gross income

Net income on value of entire plant {&)

Value of power plant on value of entire plant

Labor on power plant of gross expense

Incidental power expense of gross expense. . -

Total power expense of gross expense

ft The item "motors, meters, and converters" ($44,274) is included in this amount.

& In this computation charges for depreciation have not been included.

c stations using water power exclusively have 905 horse power in steam engines installed to be used in case of emergency,

these engines.

Total.
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lu the following table data relatiug to 129 stations located outside the city of New York are classified by types

of electrical plant, and percentages obtained from the totals shown are presented for the respective groups

:

Table 24.—CLASSIFICATION, BY TYPE OF ELECTRICAL PLANT, OF 129 CENTRAL STATIONS OUTSIDE OF NEW YORK CITY.

Number of statious

Total value of entire plant, direct investment (a) .

Total capacity of plant in kilowatts

Electrical apparatus and lines, value

Income—total

.

Arc lighting

Incandescent ligliting

Motors

Miscellaneous

Operating expenses—total (c) $1,631,295

Electrical plant-

Office expenses

Wages
Incidental expenses .

Percentage

:

Of total value of each type of plant

Of total income of each type of plant

Operating expenses of income

Electrical apparatus and lines of total value of plant.

Office expenses of total operating expenses

Electrical plant labor of total expense

Electrical plant incidental expense of total expense-

Averages :

Value of plant per station

Vjilue of plant per kilowatt of capacity

Total.

129

,$9, 736, 754

19, 585

$5, 988, 583

$2, 609, 460

1, 652, 399

843,214

67. 280

46, 567

$141, 325

$452, 916

$325, 257

100. 00

100. 00

$75, 479

Aro.

17

$983, 731

1, 659. 8

$534, 044

$276, 275

268, 375

4,439

3,461

$170, 123

$17,994

$46, 180

$37, 052

10.10

10.59

61.58

54.29

10.58

27.15

21.78

$57, 867

$593

INCANDESCENT.

Continuous
current.

$149, 326

565.9

$95, 975

$51, 469

33, 961

1,403

16, 105

$37, 908

$1, 512

$10, 950

$5, 625

1.54

1.97

73.65

64.27

3.99

28.89

14.84

$18, 666

$264

Alternating
current.

$211, 403

627.7

$150, 774

3,421

I

83, 259

162

$48, 238

$4, 540

$9, 356

$11, 644

2.17

3.19

57.82

71.32

9.41

19.40

24,14

!3, 489

$337

COMPOSITE.

Arc and in-

candescent.

$6, 389, 268

13, 732. 5

Arc and
series incan-

\ descent;.

,954,416 I

$1, 680, 466

1, 006, 432

603, 146

48, 862

22, 026

$1, 069, 220

$81,646

$289, 371

$210, 767

65.62

64.40

63.63

61.89

7.64

27.06

19.71

$85, 190

$465

1,420.1

$474, 107

$411, 440

362, 642

40, 637

3,348

4,813

$223, 704

$26, 887

$72, 084

$40, 712

8.62

15.77

54.37

57.16

12.02

32.22

18.20

$55, 300

$584

Incandes-
cent with
arcs ou in-

candescent
circuits.

$1, 173, 528

1,579

$779, 267

ii$106, 389

14, 950

82,211

9,228

$82, 093

.$8, 746

$24, 975

$19, 457

12.05

4.08

77.16

66.40

10.65

30.42

23.70

!34, 706

£i$743

a The item " motors, meters, and converters " ($44,274) is included in this amount.

6 One large plant had run but one year and its income was not fully developed,

c Does not include depreciation of plant.

d Includes expensive underground conductors.

5079- -17
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In the foliowiug table are presented certain data reported for 83 central electric lighting and power stations

located outside the city of New York and using steam power exclusively. These data are classified according to

the speed of the engines furnishing power for dynamos. The distribution is made in two groups: the one using

engines running 150 revolutions or more per minute is classed as "fast running", and the other group, usiiig

engines running less than 150 revolutions per minute, is classed as "slow running".

Table 85.—CLASSIFICATION, BY TYPE OF STEAM ENGINE USED, OF 83 CENTRAL ELECTRIC STATIONS OUTSIDE OP
NEW YORK CITY.

Number of stations

Total value of entire plant, direct investment .

Steam power plant, value

Horse power of engine, nominal rating

Income—total

.

Operating expenses (not including depreciation of plant)—total.

Cost of power—total

.

Fuel (c)

Incidental expenses .

Percentages

:

Value of steam power plant of value of total plant .

Operating expense of total income

Total cpstof power of total expense

Fuel of total expense

Wages of total expense

Incidental expense of total expense .

Total.

83

$7. 129, 283

¥1, 383, 099

26, 357

$1, 986, 436

$1, 286, 257

336, 852

159, 049

64,761

TYPE OF STEAM ENGINES
FCBNISHINQ POWER TO

DYKAMOS.

Fast
running, (a)

68

$4, 209, 185

$753, 172

14,405

$701, 467

$338, 406

215, 451

87, 793

35, 162

17.89

77.06

48.24

30; 71

12. 52

5.01

Slow
running. 0)

15

$2, 920, 098

$629, 927

11, 952

$1, 076, 128

$584, 790

$222,256

121, 401

71, 256

29,599

21.57

54.34

38.01

20.76

12.19

5.06

a The fast engines are as follows : simple fast, 49 ; simple condensing fast, 3 ; compound condensing fast, 7 ; compound noncondensing fast, 1 ; simple fast and

compound condensing fast, 5; simple fast and compound noncondensing fast, 3. .
'

b The slow engines are as follows: simple condensing slow, 5; compound condensing slow, 1; simple last and slow, 5; simple fast and compound condensing

slow, 4; simple fast, condensing slow compound condensing slow, 2; simple slow, compound condensing fast, 1; condensing slow, noncondensing slow compound

noncondensing slow, 1.

c The item of fuel includes 112,676 tons of coal at an average cost of $2.76 per ton delivered at power plant; 68 plants, having a total of 14,405 nominal horse power

of " fast-running " engines used 76,044 tons of coal, or 5.28 tons of coal per horsepower; 15 plants having a total of 11,952 nominal horse power of " slow-running "

engines, used 36,632 tons of coal, or 3.06 tons per horse power.
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In the following table the amounts of stock and bond investment are shown, respectively, for all central electric

lighting and power stations in the state of New York outside the city of New York ; also the gross income, the

various sources from which it was derived, and the amount derived from each source, the various expenses of

operation, and the respective amounts and their percentage of the total operating expense

:

Table 96.—INVESTMENT, INCOME, AND OPERATING EXPENSES FOR ALL (129) CENTRAL ELECTRIC STATIONS IN THE
STATE OF NEW YORK OUTSIDE THE CITY OF NEW YORK.

Total.
Per cent
of total.

Capital stock and bond investment

Individual and .sliare capital stock investment

Bond investment

Income

Arc lighting

Incandescent lighting : . -.

.

Power

Sundries

Operating expenses, exclusive of depreciation of plant

Rent of buildings and land

Insurance 1

Taxes

Wages
Fuel

Water ,

Incandescent lamp renewals

Carbons

Globes

Kent of poles, etc l

Kent of conduits

Supplies

Contingencies

$12, 289, 630

10, 019, 917

2, 269, 713

2, 609, 460

1, 652, 399

843, 214

67, 280

46, 667

1, 631, 295

29, 983

29, 661

63, 877

713, 074

345, 197

25, 914

69, 635

85, Oil

7,169

8,557

919

207, 573

44,726

81.53

18.47

100. 00

63.32

32.31

2.58

1.79

100. 00

1.84

1.82

3.92

43.71

21.16

1.59

4.27

5.21

0.44

0.52

0.06

12.72

2.74
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ANALYSIS OP RETURNS PROM SPILECTED GROUPS OF CENTRAL ELECTRIC STATIONS.

As a guide to the results of the electrical engineering practices of the day, stations having corresponding

characteristics are grouped, and the following table shows their combined capital stock and bond investment,

income, operating expense and operating income, the per cent of total income represented by each of the several

sources of income, the per cent of total expense represented by each of the various items of expense, the output
computed in arc lamp hours, income and expense of each class of service, operating income of each service, and the

operating income of each service per arc lamp hour:

Table a?.—STATEMENT BY GROUP TOTALS FOR 13 SELECTED COMPOSITE STATIONS AND ANALYSIS OF DATA.

Capital stock and bond investment

.

Individual and share capital stock investment

.

Bond investment

'Total income .

Arc

Incandescent-

.

Motor

jVTiscellaneous -

Total operating expenses exclusive of depreciation of plant

-

Arc

Incandescent

.

Motor

Analysis of expenses—total.

Office and general expenses ;

Motive power i

.

Dynamo expense

Wages on distribution

Trimmers

Cai'bons

Globes

Incandescent renewals

Incidental expenses on distribution

Analysis of income

:

Arc lighting

:

Gross operating income per arc lamp hour (cents)

Xet operating income per arc lamp hour (cents)

Incandescent lighting

:

Gross operating income per arc lamp hour (cents)

^et operating income per arc lamp hour (cents)

Gross operating income periucandescentlamp hour (cents)

Net operating income per incandescent lamp hour (cents)

Motor :

Gross oxjerating income per arc lamp hour (cents)

Xet operatin g income per arc lamp hour (cents)

Analysis of output—total in arc lamp hours .

Arc lamp service in arc lamp hours 15, 112, 195

Incandescent lamp service comjiuted in equivalents to are 1, 912, 940
lamp hours.

Motor service computed in equivalents to arc lamjj hours- ' 645, 000

(JKOUP 1.

Ten composite stations using arc lamps 400 watt.** and over, (a)

Combination of six i

stations using steam 1

power and four stations
|

using water power. ;

*2, 509, 680

2, 054, 500

455, 180

640,992

511,937

9S,«32

23,548

12,475

344,994

3»)5, 781

30,990

8,a4

im,99it

5«,©13.

95,730

34,000

46,638

40. 541

?7,762

2,313

3,966

35,941

3.39

1.36

4.86

3.24

0.61

0.39

Per cent
of total.

81.86

18.14

100. 00

79.87

14.51

3.67

1.95

100. 00

88.63

8.99

2.38

100. 00

16.81

27.75

9.88

13.52

11.75

8.05

0.67

1.15

10.42

Six stations using
steam power.

$1, 619, 680

1, 414, 500

205, 180

450,715

369, 084

69, 429

9,009

3,193

251, 161

227, 034

19, 977

4,150

251, 161

3.65

2.38

17, 670, 135

47, 551

88, 906

22, 584

23, 533

23, 884

17, 736

1,663

1,91S

23, 391

3.75

1.44

7.00

4.98

0.87

Per cent
of total.

100. OO

87. 33'

12.67

100. 00'

81.89

15.40

2.00

0.71

100. 00

90:39

7.96

1.65

100. 00

18.93

35.40

8.99

9.37

9.51

7.06

0.66

0.76

9.32

3.95

2.13

11,057,185

9, 886, 635

992, 550

228, 000

Foar stations tising
water power.

Amount.
!

Per cent
of total.

$890, OOO
I

640, 000

250.000

190, 277

71.91

28.09

100. 00

142,853

23, 603
j

14,539

9.282

75.08

12.40

7.64

4.88

93, 83ii 100. 00

78, 747

11,022

4,064

93, 833

10, 462

6,824

11,506

23, 105

16, 657

10,026

650

2,053

12, 550

2.71

1.22

83.92

11.75

4.33

100. 00

11.15

7.27

12.26

24.62

17.75

10.69

0.69

2.19

13.38

2.56

1.37

0.32

3.49

2.51

6, 612, 950

5, 275, 560

920, 390

417, 000

GROUP II.

Three composite
stations using arc
lamps less than 400

watts. (6)

$1, 110, 000

1, 050, 000

60, 000

433, 518

411, 443

18, 994

1,888

1,193

219, 508

194, 766

22, 449

2,294

219,508 !

Per cent
of total.

100.09

94.59

5.41

100. 00

94.91

4.38

0.44

0.27

100.00

43, 620

70, 123.

18, 987

25, 713

20, 708

14, 928

1,579

2,504

21,346

5.18

2.73

88.73

10.23

1.04

100. 00

19.87

31.95

8.65

11.71

9.43

6.80

0.72

1.14

9.73

0.35

1.63

9, 070, 920

7,949,040

1, 006, 123

115, 757

a Eight 16-candle power incandescent lamps rated as the equivalent of 1 arc lamp ; 1 horse power in motor service rated as the equivalent of 2 arc lamps.

b Five and four-tenths 16-cau(lle power incandescent lamps rated aw equivalent of 1 arc lamp; 1 horse power in motor service rated as the equivalentof 3ai-olamps.
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STREET LIGHTING BY ELECTRIO ARC LAMPS.

The following tables, 28, 29, and 30, relate to street lighting by arc lamps in each of the cities and towns

in the state of New York where such lamps were used in whole or in part for street lighting during the year ended

June 30, 1890, excepting the plant in the city of Dunkirk, owned and operated by the municipal government, which

is not included in this report.

The various places are grouped according to the motive power used. Table 28 contains a list of places using

steam for motive power, and shows for each place the number of single and the number of double lamps, the currents

used, the voltage and ampereage, the cost of coal per ton, the contract rates, and the computed lamp rates. Tables

29 and 30 exhibit the same data as above for those plants using water power and for those using both steam and

water power.

For purposes of ready comparison Table 31 is arranged to show the number of lamps, hours of service, and

contract rates for the 10 largest cities in the state.

Table 32 is a summary for the entire state of the number of lamps, classified by motive power, and shows the

number using 400 watts and over and those using less than 400 watts

Table 33 presents a comparison of the average rates per lamp hour and per kilowatt hour, classified by motive

power, and for 400 watts and over and for less than 400 watt lamps.

The rate per lamp hour is calculated by dividing the rate per year by the number of hours per year burned.

The rate per kilowatt hour is calculated by dividing the rate per year by the product of the kilowatt per lamp,

multiphed by the hours per year.

Table 28.—MOTIVE POWER: STEAM—STREET LIGHTING BY ARC LAMPS.

CITIES OR TOWNS.

LAMPS AND CURRENTS SCPPLIBD.

Single.

Number
of

lamps.

Total number of lamps.

Albany (a)

Alexandria Bay

Amsterdam

Auburn

Do
Babylon

Batavia

Bingbamton

Boonville

Brockport

Brooklyn

Buffalo !.

Do
Do

Canandaigua

- Canastota

Catskill

Clayton

Cooperatown

Cortland

Dansville

Dobbs Terry

Elmira

Do
Fort Plain

Frankfort

Geneva

Glens Falls

GloversTille

Gonvemeur

Hornellsville

Hudson

Ithaca

Lockport

Lowville

Middletown

1,360

309

20

23

Volts.

76

Am-
peres.

50 I

52

23.0

9.6

10.0

10.0

9.6

10.0

10.0

8.0

:)0.

7.5

Double.

Number
. of
lamps.

6,957

1,213

210

754

404

22

Volts.

45

Amperes.

10.0

9.6

6.8

9.6

10.0

9.0

20.0

9.6

10.0

10.0

9.6

9.6

6.8

9.6

9.6

6.8
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Table 38.—MOTIVE POWER: STEAM—STREET LIGHTING BY ARC LAMPS—Continued.

CITIES OR TOWNS.

LAMPS AND CURRENTS SUPPLIED.

Single.

Number
of

lamps.

Monnt Vemcji

Newark

New Brighton

Newburg
New Eocbelle

New York

Do
Norwich -.«..

Nyack

Do
Do

Ogdensburg

Olean

Oneida

Oneonta

Potsdam

Port Chester

Port Jervis

Do
Pougbkeepsie

Hichfield Springs.

Kochester

Some ... -

Do :..

Sandy Hill

Schenectady

Syracuee

Tarrytown

Troy

TTnadilla

TJtica

"Waterloo'

White Plains

Do
Xonkers . .

Volts.

45

Average rates ,

.

27

Am-
peres.

45

45

9.6

9.0

10.0

7.0

7.0

10.0

6.7

10.0

10.0

6.8

7.0

Double.

Number
of

lamps.
Tolts;

100

113

28

384

488

35

50

215

25

43

104

43

113

280

368

50

Ampere&,

6.5

6.8

6.8

20.0

10.0

9.6

9.6

9.0

9.5

10.0

9.6

7.0

7.0

10.0

9.6

10.0

10.0

23.0

23.0

10.0

10.0

20.0

Cost of
coal

per ton.

CONTRACTS.

(a)

$2.45

3.00

2.14

5.25

3.00

3.00

3.10

2.25

2.25

2.25

4.00

(i)

3.00

3.25

(a)

3.75

1.60

1.60

3.58

3.50

2.15

3.00

3.00

3.25

3.35

2.00

4.19

3.00

(o)

2.56

2. IC

5.25

5.25

3.08

Term
I

^Q
years.

Nights
per
year.

1 365

5 ! 312

365

365

365

365

365

288

240

365

240

240

365

300

365

264

365

365

365

365

365

865

324

324

- 276

365

365

365

365

365

264

365

365

Hours
per
year.

3,950

2,028

4,000

3,950

3,950

3,950

3,950

3,096

2,280

3, 950

1,800

1,440

3,950

1,650

3,950

1,716

3, 950

3,950

3,950

4,014

2,385

3,950

3,240

3,240

1,788

3,960

3,950

2,112

3,885

2,008

3,650

1,452

2,000

4,000

3,950

Rate per
year

per lamp.

$100.

60.

80.

114.

127.

127.

127.

100.

83.

125.

81.

72.

120.

75.

127.

60.

100.

90.

105.

113.

90.

98.

106.

106.

84.

135.

144.

75.

144.

70.

127.

60.

70.

140.

100.

COMPCTED LAMP RATES.

Per
lamp
hour.

(Cents.)

400 watts and
, over.

Per kil
owatt
hour.

(Cents.)

2.5

3.0

3.2

3.2

3.2

3.7

3.2

4.6

5.0

3.0

4.5

3.2

2.8

3.8

2.5

3.3

3,3

4.7

3.4

3.5

3.5

4.1

3.6

5.3

6.6

4.6

7.2

7.5

7.6

6.6

9.5

12.3

7.1

10.1

6.7

6.3

8.7

5.5

6.6

4.8

9.4

7.4

7.6

8.2

7.7

7.0

8.3

7.7

Per
lamp
hour.

(Cents.)

Under 400
watts.

Per kil-

owatt
hour.

(Cents.)

2.0

2.9

3.2

3.5

2.5

2.3

2,7

3.5

3.5

2.5

3.2

6.2

9.2,

9.5

10.3

7.4

6.5

7.6

10.3

10.3

8.0

9.8

a Power rented

.

Natural gas used for fuel.
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Table 89.—MOTIVE POWER: WATER—STREET LIGHTING BY ARC LAMPS.
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Table 3 1.—LAMPS—NUMBER OF HOURS OPERATED AND RATES IN 10 PRINCIPAL CITIES.

CITIES.



ELECTRICAL INDUSTRIES IN THE STATE OF NEW YORK.

Table 34.—STREET LICxHTING BY INCANDESCENT LAMPS.
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CITIES OR TOWNS.

NUMBER OF LAMPS OF EACH CANDLE POWER.

Candle power grouped b.v uumber of candles and
number of lamps in each group.

i Total
lamps.

Total number of
\
a3, 736

lamps.

Baldwinsville

Ballston (6)

Binghamton (c)

.

Boonville

Brockport

Camdeu

Chatham

Cooperstown . -

.

DansTille {/)...

Dolgeville

East Albany

Fairport

Fort Edwards . -

Hempstead

Holly

Loctport (f/)

Matteawan

Mount Morris .

.

New Berlin

New'Rochelle. -

.

Rochester

Sing Sing

St. George

AVaverly

Average unit rates -

95

180

,W

4

12

48

80

61

25

169

176

36

120

79

63

203

235

6

43

114

676

43

1,200

19

20 25 30 1 32

1,209 2,002

180

jO

66

12

13

169

203

200

666

43

.11,200

Motive
power.

"Water .

Steam .

Steam .

Steam .

Steaui .

Steam .

Steam .

Steam .

Steam .

Cost of
coal per
ton, de-
livered at
works.

.Water

Steam

Steam

Steam

Steam

Steam

Steam

Composite .

Composite .

Water

Steam

Steam

Steam

Steam

Steam

$3.52

1.75

(dl

2.70

3.30

4.00

4.40

2.50

(d)

2.75

(d)

3.33

5.62

2.65

1.90

3.07

2.40

Rate
Term per
in I lamp

years,
i per
year.

5.25

2.15

3.90

3.00

2.00

50

.$15. 00

(16. 50
(22. 00

5.00

{<)

24.00

12. 50

16.14

14.16

510.00;

Jl5. OOJ

12.00

18.20

14.50

20.00

25.00

13.00

14.00

20.00

10.00

ID. 00 i

25.55 i

18.25
I

25.00

15.00

20.00

Num-
ber of
nights
per
year.

RATE PER UNIT.

312
365

120
I

250
I

264 ;

365
'

276 :

312

:

365

365

324

365

365

264

365

336

365

365

365

365

365

365

264

N°;«-, Total
berof I

i J
hours

; ^J
year. '

per
year.

Per
1,000
candle
hours

Per
lamp
per

month,.
25 can-

idli-pow-
I erunit.

365 3,950

$62, 122

1,980;,

3, 950s

600

1,375

1.450

2,008

2,070

1,716

365 3,950

3, 950

3,950

3,396

3,950

3,950

1,452

3,083

3,590

1,916

3,950

3,950

3,950

3. 950

4,000

1,450

1. 425

3,190
I

250
j

80 I

288

600

1,291

864

310

2,028

3,203

522

2,400

1.975

744

2.842

4,700

60

645

2,913

12, 337

1,075

18, 000

380

to. 237

0.203

0.333

0.364

0.255
j

0.249

0.312

0.413

0.133

0.190

0.184

0.267

0.203

0.316

0.331

0.227

0.235

0.163

0.152

0.202

0.229

0.253

0.150

0.431

0.254

$1.95

1.4T

1.2&

1.50-

1.05

;.04

1.75

1.70

1.09

1.56

1.52

2.10

1.67

2.60-

1.36

i.4e

1.88

0.05

1.25

1.66

1.80

2.0s

1.25

1.78

1.46

a The difference between this total and that appearing in Table 17 is made up of lamps installed after May 31, 1890, the fiscal year of several stations not closing

until after that date.

b 140 lamps, run 312 nights per year, at $16.50 per lamp ; 40, run 365 nights, at $22,00 per lamp.

c These lamps are in a park and run but 4 months in the year.

d Power rented.

e Special.

/ The rate for 1 6 candle power lamps is $10 per year ; 32 candle power, $15 per year.

g Part of these lamps are run to 1 a. m. and others to 3 a. m.

ACCUMULATORS OR STORAGE BATTERIES USED WITH LIGHTING PLANTS.

Two central electric light and power stations have auxiliary plants of storage batteries, viz

:

Cooperstown has 56 cells used in series on a continuous current incandescent circuit in the early morning-

and during the day, when the load is light. The maximum load is stated as 35 amperes, and a 110 volt current is

used for charging.

Waterloo uses 126 cells in series on a 3 wire continuous current incandescent system ; the maximum load is

30 amperes, and the total capacity of the battery is 300 ampere hours. The voltage of charging current is 132.

Under the head of isolated electric lighting plants, in Table 5, ante, it is stated that the number of accumulator

cells in use in the city of New York is 531; in the state of New York, outside of the city, 422; and for the state of

New York as a whole, 953. The number of incandescent lamps connected directly to accumulators is shown to be,

for the city of New York, 911; for the state of New York, outside of the city, 445; and for the state of New York

as a whole, 1,356.
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ELECTEIC STREET RAILWAYS.

The first electric street railway iu the state > of New York commenced operation during the year ended June
30, 1886, since which date to June 30, 1890, there were 10 roads electrically equipped, making 11 in all, installed

as follows: 1 road in 1886, 2 roads in 1887, 1 road in 1888, ^ roads in 1889, 3 roads in 1890. Of the total number,
9 originally used horses for motive power and 2 are original electric roads.

The advantages of the adoption of electric motive power may be inferred from the fact that 9 companies, in

reply to a special inquiry, report an increase of 69 per cent in thie number of passengers carried in the year

immediately following the adoption of sucSh motive p.O,wer in lieu of horses.

The data herein presented deal only with the power plant equipment, electrical equipment, and such details

of track construction as are of interest in connnection with questions of electrical traction.

Thfe following table shows the number of power stations, the number and total indicated horse-power capacity

of steam engines, the number of electrical generators of each specified capacity, the total number of generators,

and the total kilowatt capacity of all generators

:

Tablk 35.—station EQUIPMENT, ELECTKIC STREET RAILWAYS.



ELECTRICAL INDUSTRIES IN THE STATE OF NEW YORK. 267

Tlie following table relates to miscdlaneous equipment and car lighting. This table shows the number of

electric snow plows and number of plows having the specified horse power iu motors per plow, the number of cars

lighted by electricity, total number of lamps wired in series in groups of the specified number, total number of

lamps used for car lighting, and the number of lamps of the voltages specified. The total number of electrical

devices in station is also stated.

Table 38.—MISCELLANEOUS EQUIPMENT AND CAR LIGHTING, ELECTRIC STREET RAILWAYS.
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The following table exhibits details of track engiueering and construction. The total mileage of streets over

which electric cars are oiierated is 89.23. The gauge of track is uniformly 4 feet 8^ inches, or "standard gauge".

Table 40.—ENGINEERING AND CONSTRUCTION, ELECTRIC STREET RAILWAYS.

FEET
Radius of minimum curve of track : ' radius.

1 company reports 30

1 company reports 35

1 company rejjorts .

.

36

1 company reports .' 40

1 company reports 45

1 company reports 50

1 company reports , 60

1 company rej)orts 75

1 company reports 100

1 company reports , 175

1 company reports 269

Maximum grade, rise per 100 feet of track

:

feet.

2 companies report 2

1 company reports 3

1 company reports 4

2 companies report 5

1 company reports . . . , 6

3 companies report 8

1 company reports 15

MILEAGE OF SPECIFIED WEIGHTS OF RAIL.
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ELECTRIC WELDING.

One company commenced the use of electric welding October 1, 1890. It installed one electric welder of 20,000

watts capacity. This welder is used for welding fifth wheels for heavy wagons. The method superseded by electric

welding was forge welding. The owners of the establishment certify that an electric weld for this work can be

made in 10 minutes, whereas the time required for making a similar wwld by forge welding was 45 minutes; that

the saving in expense is about 38 cents per weld, after paying 10 cents per weld royalty, over the expense of forge

welding. The cost and present value (1890) of the welder is stated to be $2,000.

ELECTRIC SMELTING.

The first electric smelting company commenced business in 1887. The cost of the works, including $21,000 for

laud and power site, was $90,000; the cost of additions since made was $50,000, making the total cost of the works

$140,000; from this cost $15,000 is deducted, making the present value of the works as given (1890) $125,000.

The power plant consists of 1 steam engine, 1,000 horse power capacity, and 4 horizontal water wheels of 500,

480, 50, and 200 horse power respectively, using head water averaging 34 feet.

The electric plant for smelting consists of four dynamos, continuous current, constant voltage, \ariable

ampereage, of the following capacities: three dynamos of 70 volts, 3,000 amperes, 210,000 watts each, and one

dynamo of 50 volts, 1,200 amperes, 60,000 watts; also one dynamo of 500 volts, 6.8 amperes, 3,400 watts, used for

lighting purposes.

The total capacity of the dynamos used for smelting purposes is 690,000 watts.

The raw material used is aluminum, silica, manganese, copper, and iron ores, iiartly imported from Germany
and partly from southern states of the United States. The quantity of raw material handled is about 2,000 pounds

per day. Electricity is used for heat only. The anode and the cathode are composed of carbon and metal and

other materials. The crucibles are connected in series, varying in number from 6 to 8. The whole number of

crucibles used varies from 2 to 20. The products are aluminum and alloys, and the alloys of silicon and of

manganese. The quantity of refined metal produced per day is 1,500 pounds.

USES OF ELECTRICITY IN MEDICINE AND SURGERY.

The uses of electricity in medicine and surgery are being rapidly developed as an important part of medical

science. Without attempting to give exact technical details, which can properly be based only on professional

reports, carefully verified and compiled by an expert specialist in this department of science, the following data

iire given foi? the state of New York, as indicative of the condition of the art and its practice in 1890:

6 manufacturers report manufactures of electrical specialties for the uses of medicine and surgery.

5 medical colleges report giving a course of instructions in electro-therapeutics and electro-surgery.

51 hospitals report making 17,071 applications of electricity in medical and surgical jiractice.

j65 physicians report having electrically treated 16,072 patients during the census year of 1890.
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DISTRICiD MESSBNGEE ELECTRICAL CALL SERVICE.

The first American district telegraph company was organized in 1872. It commenced business with 1 office and
4 subscribers. In 1874 there were 10 offices and 200 subscribers in the state of l^Tew York. In 1878 there were 21

offices, 4,54)0 subscribers, and 600 messengers. In 1885 there were 52 offices, 11,897 call boxes (subscribers), and
903 messengers.

The first messenger call boxes used by the company had spring clockwork which required winding up with a

key. They were covered by a glass globe. In 1874 automatic call boxes were substituted for the winding clock-

work instruments.

The following table shows details relating to the number of companies reported for the state of New York,

number of shareholders, total capitalization, capital employed, wages, and all other expenses (excepting

depreciation of plant), and total income:

Table 41.—GENERAL STATEMENT.

Number of companies reported.

Number of shareholders

9

369

Total capitalization $3, 187, 682

Share investment 3, 150, 804

Surplus 36,878

Capital employed—aggregate 1, 540, 785

Plant, total 1,081,460

Live assets—total 459, 325

Value of franchise

.

Value of securities .

243, 600

215, 725

Wages

Average number of employes .

434, 597

1,599

Managers and office force

Messenger force

Construction and repair force.

Police detail . ,

167

1,379

33

20

Miscellaneous expenses 1 $150,288

Rent of central ofiSces

Rent of other offices

Privileges of poles „
Telephones

Office furniture and repairs

Stationery

Fuel and light .: |.

Instruments, renewals, and repairs .

Batteries, renewals, and repairs

Lines, renewals, and repairs

Insurance

Sundries, not elsewhere reported . .

.

Total income.'

9,643

25, 739

936

180

2,973

9,055

4,618

1,487

2,440

38, 667

39

64, 511

659, 861

The following table shows details regarding operating instruments, batteries, miles of wire, line construction,

and service capacity; also, services performed:

Table 42.—FACILITIES FURNISHED AND SERVICES PERFORMED.

Operating instruments:

Galvanometers

Automatic signal receiving .

Telep hones

Batteries

:

Leolanch^, number .

Bluestone, number .

Miles of wire—total

1

252

10

568

2,945

1,114

Insulated copper 421

Galvanized iron 213

Insulated iron 459

Conductor in cable (carried in 2 miles of cable) ... 21

Line construction

:

Miles of circuits

Total number of circuits.

Grounded
Metallic

1,114

428

16

412

Service capacity

:

Number of circuits. .

.

Number of offices

Number of call boxes .

428

76

25, 009

Services performed

:

Number of calls 2,624,748

Number of messages collected : 1, 766, 745

Number of messages delivered 5, 449, 235

Average number of calls per box 104. 95

Average number of calls per messenger 1, 903, 37
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MUNICIPAL POLICE PATEOL T^ELEGRAPII SERVICE.

There are 5 cities iu the state of New York reporting the use of police telegraph service.

The following table shows the value of the plants, wages, average number of employe's, and the amount of

miscellaneous expenses for the year, excluding allowance for depreciation of plant

:

Numbei' of municipalities reporting

.

Table 4S.—INVESTMKNT AND EXPENSES.

Average number of employees.

Value of plant—total $127, 273

Office fixtures anil furniture

Electric plant in station

Underground conductors

Aerial service conductors

Terminal apparatus and stations.

Supplies on lumd

831

34, 850

9,323

32, 469

49, 550

250

Wages , 45, 560

32

Superintendents aud inspectors.

Clerks aud operators

Helpers and watclimen

14

17

1

Miscellaneous expenses $15, 850

Teleiihone rentals

Repairs to office fixtures

Stationery

Repairs and renewals to instruments.

Repairs and renewals to batteries

Repairs to lines

Sundries not elsewhere reported

7,927

175

25

1,350

1,498

650

4,225

The following table is arranged to show the number of operating instruments in use, the number of batteries

and generators, the mileage and kinds of wire, number and type of circuits, location and style of patrol boxes,

and location of telephone stations

:

Table- 44.—FACILITIES FURNISHED.

Operating instruments—total number 1, 17

Transmitting

.

Receiving . . .

.

Telephones . .

.

544

222

412

Signal announcing and registers—total number 64,

Visual indicators with gongs

Gongs
Ink registers ,

19

35

10

Testing instruments—total number 44

Galvanometers

Testing sets

43

1

Batteries—total number 2, 318

Leclanch^

.

Bluestone .

Smee
Dry
Carbon

351

1,277

395

275

20

Generators, power. ..

Miles of wire—total

.

600

Galvanized iron, bare

Galvanized iron, insulated. ..

Bare copper

Insulated copper

Miles of conductor in cables .

90

300

107

70

33

Number and style of circuits.

Patrol box circuits

Other circuits

Miles of circuits.

Patrol box circuits, metal

Patrol box circuits, grounded.

Other circuits, metal

Other circuits, grounded

liOcation of patrol boxes—total number.

On buildings

On poles

In booths

In patrol wagon stations

Patrol boxes, opei'ated by spring

Location of telephone stations—total number

Patrol wagon stations

Police stations

Ambulance stations

Coroners' offices

Police headq^uarters

Municipal offices

Residence of members of the force.

The following table shows the amount and character *jf the service rendered:

Table 45.—USE MADE OF FACILITIES.

62

32

30

600

196

35

59

310

394

29

175

185

5

394

81

11

31

5

6

23

2

3

Character of service

:

Nunftber of calls—total . 1, 964, 043

Character of service—Continued.

^^'agon calls—total number . .

.

Coroner notified

Relating to fires

Description of stolen property.. ..

Description of missing persons

Classified 132,583

Miscellaneous 1, 648, 558

6,136
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MUlSriGIPAL FIRE ALAEM TELEGRAPH SERVICE.

There are 36 cities in tlie state of New York reporting tlie use of fire alarm telegraph service.

The following table shows the value of the plants, wages, average number of employes, and the amount of

miscellaneous expenses for the year

:

Table 46—INVESTMENT AND EXPENSES.

Kumber of municipalities reporting. 36

Value of plant—total. $813,958

Office furniture 3, 465

Electric plant in station 79, 694

Aerial conductors. 152, 805

Underground conductors 243, 760

Terminal apparatus and stations 328, 026

Supplies on hand 6, 208

Wages

Average number of employes

108, i592

140

Superintendents, inspectors, and linemen

.

Clerks and operators

Helpers, watchmen, and others

56

31

03

Miscellaneous expenses—total. 8,811

Rental for telephones

Repairs to office fixtures

Stationery

Fuel and light

Repairs and renewals to instruments.

Repairs and renewals to batteries.

Repairs to lines

Insurance

Sundries not elsewhere reported

5,244

1,781

29

. 302

4,737

9,119

8,564

124

8,911

The following table is arranged to show the number of operating instruments in use, the number of batteries,

the mileage of and kind of wire, number and type of circuits, location and number of boxes and bells, number

and style of alarm boxes, number and style of receiving and recording devices; also, the number of alarms and

value of property destroyed during the year :

Table 47.—FACILITIES FURNISHED AND USE MADE THEREOF.

Alarm, announcing apparatus

:

Visual indicators combined with gongt

Visual indicators

Gongs
Bellstrikers

Jokers

Sounders

Telephones

82

21

333

44

31

44

221

Testing instruments.

Galvanometers .

. Testing sets

239

235

4

Batteries

.

7,483

Leclanch^.

Blue-stone

.

413

/,070

Miles of wire—total. 2,866

Galvanized iron

Galvanized iron, insulated

Galvanized steel

Bar coppei'

Insulated copper

Length of conductor in 106 miles of cable (a).

Number of circuits, continuous current

1,823

3

7

412

96

525

218

Grounded

.

Metallic. ..

17

201

a Nearly all of this

Location and number of boxes and bells communicating

:

On buildings

On poles

In engine houses

In municipal offices

In residences of members of the force

Public alarm bells

Alarm boxes

:

Operated by weight

Operated by spring

Having keyless doors

Having traj) locks

All other styles

524

2,176

314

26

43

44

347

2,606

292

2,529

132

Central office receiving and recording devices

:

Register, inking

Register, embossing

Repeaters, dial

Repeaters, automatic

Others

28

5

6

14

12

Number of alarms during the year—total.

Alarms during the day
Alarms during the night

False alarms

Test alarms

61, 550

2,936

3,357

153

55, 104

Value of property destroyed duriug the year,

cable is iinflerground.

.$7,825,241
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CHEMICALS AND ALLIED PRODUCTS.

BY HENRY BOWER A\D HENRY PEMBERTON, JR.

The Tenth Census was the starting point for the pubUcatlon of special reports relating to the manufacture of

chemicals, but owing to changes in the form of inquiry and the inclusion of certain allied industries not reported

as chemicals at the census of 1880, and the exclusion of others that were included under this head at the Tenth
Census, a true comparison is impossible.

Castor oil, glucose, and soap, allied products included in the chemical report of the Tenth Census, were not so

enumerated at the Eleventh. Pharmaceutical preparations, ready mixed paints, varnishes, and japans, reported

among the general statistics of manufactures in 1880, are included in the totals presented in this report. Baking
powder, blacking, cottonseed oil, glue, inks, linseed oil, patent medicines or proprietary goods, vinegar, whiting,

and paris white appear in the general statistics of manufactures for both census years.

The totals for the chemical industry, as reported at the Eleventh Census, are shown iu the following summary:

SUMMARY OF STATISTICS OF THE CHEMICAL INDUSTRY: 1890.

Number of establishments reporting -. 1, 626-

Capital

:

Direct investment $168, 462,.044;

Value of liired property $12, 098>, 03T

Miscellaneous expenses $13, 640,. 343'

Average number of employes (aggregate) 43', 701

Total wages $25, 321, 077

Officers, firm members, and clerks

:

Average number 5, 953'

Total Avages $7, 464, 260'

All other employes

:

Average number = , 37, 748

Total wages $17,856,817

Cost of materials.nsed $106, 521, 980'

Value of products $177, 811, 833

PRINCIPAL PRODUCTS REPORTED, THEIR QUANTITY AND VALUE : 1890.

PRODUCTS.

Total.

Alum ^ 11)8

.

Coal tar products

Dyeing and tanning extracts and sumac lbs.

Gunpowder and other explosives lbs.

Fertilizers tons

.

Paints, colors, and varnishes

Pharmaceutical preparations

Potash and pearlasli lbs.

Sodas ; lbs.

Sulphuric acid (a) Ibs-

Wood alcohol and acetate of lime

Chemicals (including all acids, bases, and salts not heretofore enumerated)

All other products

Quantity.

93, 998, 008

187, 906, 911

125, 645, 912

1, 898, 800

5, 106, 939

333, 124, 375

1, 384, 776, 972

Value.

$177, 811, 833

1, 616, 710

687, 591

8, 857, 084

10, 993, 131

35, 519, 841

52, 908, 252

16, 744, 643

197, 507

5, 432, 400

5, 198, 978

1, 885, 469

24, 751, 974

13, 018, 253

c Includes 581,536,200 pounds manufactured and consumed in the manufacture of fertilizers for which no value is given as sulphuric acid.

Table 1 is a comparative statement giving the results of the inquiry iu detail of items common to the censuses

of 1880 and 1890 by stalte totals.
275
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A chemical plant may appear to be only a mass of rude furnaces, pots, and rough machinery, yet the

establishment may contain appliances of the most costly description, such as underground flues; furnaces of

the most modern construction; iron castings, fashioned i a innumerable forms and weights; copper vessels, coils,

and stills; thousands of fire ]jricks and other forms of refractory material; steam boilers of the most economical

pattern; lofty chimneys; powerful engines; expensive pumps; mills of different forms for the grinding and

powdering of a great variety of materials; leaden chambers for acid making, with tanks, towers, and accessories

of the same metal, and chemical earthenware, vitrified to resist tlie action of acids.

A high degree of skill and scientific knowledge combined with the use of elaborate and expensive plants have
now become essential to the successful manufacture of chemicals to an extent unthought of by those engaged in

the industry 20 or even 10 years ago. The laboratory, well equipped with careful workers and good apparatus,

has become the pulse of the whole establishment. Each step in the various processes is governed by the results

obtained by the analyst and tester, while the huge and costly machinery of the factory is tiie counterpart, to a

great extent, of the miniature equiiiment of the laboratory.

The materials used iu chemical manufacture are of great variety and number, ranging from the crudest

substances (atmospheric air being one of the most important) to those bearing the highest stamp of refinement.

The precious metals, for example, yield salts that are invaluable in the materia medica and in photography and

other arts. The products of many works are used solely as the materials for other processes that are carried on,

in separate and perhaps remote factories. The processes used in making chemicals are almost as varied as are'

the articles produced, but certain leading steps are essential to all, as grinding, furnacing, dissolving, separating,

evaporating, filtration, and crystallization. The laws governing chemical constituents are closely followed at

each step and the processes improved and revised from time to time by the aid of modern mechanical contrivances.

These changes are rendered more and more necessary in the sharp comj)etition of the age.

Many chemical operations demand a long time for the production of finished products. Crystallization is of

slow growth in many instances, and decomposition takes place very gradually in others. Both crystallization and

decomposition are hastened or retarded by many physical conditions. Heat and cold, intense motion, or absolute

quietude are in their turn called to the aid of the chemist.

The method of inquiry at the Eleventh Census respecting capital was intended to develop the full amount

of all classes of capital represented by money and by property of every kind, owned, borrowed, and hired, employed

in the industry.

Xo previous census inquiry has embraced the cost incurred in manufacturing operations other than that of

wages and materials. The current inquiry is intended to embrace all expenses of production with the exception

of depreciation of plant. The difference between cost and the value of products, however, must not be taken as

a correct indication of manufacturers' profits, because these statistics contain no information as to cost of selling,

mercantile losses, and depreciation of plant.

Table 2 presents by totals for the different states and territories and for the United States detailed information

concerning capital, miscellaneous expenses, employes and wages, materials used, and value of products, as

reported at the Eleventh Census.

These tables show the quantity and value of the different articles manufactured. Of these special attention

is called to the following: sulphuric acid; fertilizers; soda; paints, colors, and varnishes; alum; potash and

pearlash; acetate of lime and wood alcohol, and chemicals used in pharmaceutical preparations.

SULPHURIC ACID.

Sulphuric acid is among the most important of chemical products. At the census of 1880, 19 establishments

were reported as engaged in the manufacture of this acid, producing 308,765,432 pounds, valued at $3,661,876; in

1890 there were 105 establishments, manufacturing 1,384,776,972 pounds. Of this quantity, 581,536,200 pounds,

estimated as being worth $2,480,495, were jiroduced and consumed as an intermediate product by establishments

engaged in the manufacture of fertilizers, making the total value of all sulphuric acid manufactured in the United

States during the census year $7,679,473, an increase In value of 109.71 per cent over 1880 and in quantity of

348.49 per cent. The large increase in the number of establishments and the quantity produced, together with

the reduction iu price, indicates the advance that has been made in this branch of the industry in the United

States during the last decade.

Under this heading there is given in the accompanying tables the production of 50° baumd sulphuric acid,

60° baum6 sulphuric acid, and 66° baume sulphuric acid (oil of vitriol).

A portion of the 50° baum4 acid made in certain states is used as an intermediate product by establishments

engaged in the manufacture of fertilizers. The value of such acid is not shown, as it is included in the value of

fertilizers, and to attach a separate value to it would cause a duplication. Therefore, under the head of 50°

baum6 there is given in the column of pounds the total quantity manufactured.
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The following statement gives the quantity of 50° baum^ acid manufactured in the several states and used

as an intermediate product in the manufacture of fertilizers:

SULPHURIC ACID PRODUCED AND CONSUMED BY ESTABLISHMENTS MANUFACTURING FERTILIZERS: 1890.

POUNDS.

Total 581,536,200

Georgia 96, 138, 400

Maryland 155, 900, 800

Massachusetts 55, 900, 000

MicMgau 7, 275, 600

New Jersey , 5, 000, 000

North Carolina , 6, 192, 000

Ohio 15,000,000

South Carolina ' 211, 009, 400

Virginia 29, 120, 000

The total quantity of 50° baum6 acid produced in the United States was 1,009,863,407 pounds. Deducting

from this the total shown in the above statement, 581,536,200 pounds, there remains a total of 428,327,207 pounds,

the value of which is $1,826,572. This is equal to $8.53 per ton of 2,000 pounds. Applying this average value per

ton to the total quantity of 50° baum^ acid manufactured (1,009,863,407 pounds), a total value of $4,307,067 is

obtained.

The quantity of 60° baum6 acid manufactured in the United States during the census year was 20,379,908

pounds, valued at $122,940, equivalent to $12.06 per ton of 2,000 pounds.

The amount of 66° baum6 acid made was 354,533,657 pounds, valued at $3,249,466, equivalent to $ 18.33 per

ton of 2,000 pounds.

In order to obtain an intelligent idea of the extent of the sulphuric acid industry it is advisable to reduce the

figures of the tables to a uniform basis, that of 66° baum^ acid (oil of vitriol). As this contains from 93 to 94 per

cent of real monohydrate acid (H2S O4), the reduction is made by multiplying the pounds of 50° baum6 acid

^J T5§ f-nd the pounds of 60° baum6 acid by ^f^. By so doing we obtain the results given in the following

statement, the 50° baume acid used in making fertilizers being included:

STEENOTH,
BAUM^.
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SODA.

Ill the last decade the manufacture of soda salts increased enormously in the United States. During the

census year there were 32 establishments reported as manufacturing soda, with a product of 333,124,375 pounds,

valued at $5,432,400. At the census of 1880 there were 40,259,938 pounds manufactured, valued at $866,660, the

increase in quantity being 727.43 per cent and in value 526.89 per cent.

PAINTS, OOLOES, AND VAEKISHES.

A quantity of dry white lead and oxide of lead is manufactured and consumed by establishments engaged in

the production of "paints in oil, in paste". While the quantity consumed in this manner is shown, its value is

not given, as it is included in the value of "paints in oil, in paste".

The following statement shows the quantity of dry white lead and oxide of lead manufactured in the several

states and used as an intermediate product in the manufacture of paints in oil, in paste

:

DRY WHITE LEAD AND OXIDE OF LEAD EEMANUFACTURED BY ESTABLISHMENTS ENGAGED IN THE MANUFACTUEE
OF PAINTS IN OIL, IN PASTE : 1890.

POUNDS.

Total , 80,915,582

California (dry white lead) 7, 000, 000

Illinois (dry wMte lead) 7, 170, 997

Kentucky (dry white lead) 1, 305, 460

Missouri (dry white lead) 29, 003, 259

Nebraska (dry white lead) 6,585,000

Ohio (dry white lead) 19, 271, 791

Pennsylvania (dry^white lead) 10, 266, 823

Missouri (oxide of lead) 312, 252

The entire production of dry white lead and oxide of lead in the United States was 168,282,478 pounds.

Deducting from this the total given in the above statement, there remains a total of 87,366,896 pounds manufactured

and sold dry to the trade, the value of which is $4,536,204.

During the census year there were 27 establishments reported as engaged in the manufacture of white lead.

The quantity manufactured was 143,620,471 pounds as compared with a product of 123,477,890 pounds in 1880, an

increase of 16.31 per cent. The average value per pound has declined from 7.1 cents in 1880 to 5.2 cents in 1890.

The number of establishments manufacturing barytes in 1890 was 13, with an output of 43,143,000 pounds,

valued at $377,939. The number of pounds reported at the census of 1880 was 38,330,000, valued at $371,829.

The increase in quantity of 1890 over 1880 was 12.56 per cent and in value 1.64 per cent.

The number of establishments manufacturing oxide of zinc either as a principal product or as a by-product in

1890 was 7, reporting a product of 17,648,000 pounds, valued at $69.5,920, as compared with 20,121,761 pounds,

valued at $766,337, in 1880, a decrease in quantity of 12.29 per cent and in value of 9.19 per cent.

ALUM.

During the census year there were 10 establishments reported as engaged in the manufacture of alum either

as a principal or as an incidental product. The quantity manufactured was 93,998,008 pounds, valued at $1,616,710,

as compared with 39,217,725 pounds, valued at $808,165, reported at the census of 1880. The increase in quantity

was 139.68 per cent and in value 100.05 per cent.

POTASH AND PEARLASH.

The manufacture of potash and pearlash by the leaching of wood ashes shows but an insignificant increase

from 1880 to 1890, which is due, to some extent, to the substitution for it of caustic soda and soda ash. The number

of establishments engaged in its manufacture in 1890 was 75 and in 1880, 68. The total quantity manufactured

in 1890 was 5,106,939 pounds, valued at $197,507, and in 1880, 4,571,671 pounds, valued at $232,643, an increase in

quantity of 11.71 per cent and a decrease in value of 15.10 per cent.

ACETATE OF LIME AND WOOD ALCOHOL.

In 1890 there were 53 establishments engaged in the manufacture of acetate of lime and crude methylic or

wood alcohol, manufacturing a product of 26,778,415 pounds of acetate of lime, valued at $315,430, and crude wood

alcohol to the value of $613,607. In 1880 there were 17 establishments engaged in this branch of the chemical

industry, manufacturing 6,593,009 pounds of acetate of lime, valued at $156,892, and wood alcohol, crude,

valued at $86,274. The increase of 1890 over 1880 in acetate of lime was 306.16 per cent in quantity and 101.05

per cent in value, and in crude wood alcohol the increase in value was 611.23 per cent. It should be stated in this
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connection that the quantity of crude wood alcohol, 949,733 gallons, shown in the tables, does not represent the

entire quantity manufactured. It does not include 166,342 gallons, the product of 4 establishments that did not

sell their product in its crude condition, but refined it, it being in such cases reported as wood alcohol, refined.

This quantity would increase the production in the United States to 1,116,075 gallons.

COMPEESSBD AMMONIA GAS OE ANHYDEOUS AMMONIA.

The use of compressed ammonia gas has reached large proportions in the last decade, and has proved a

valuable aid in the preservation of food, the refrigeration of malt liquors, and the manufacture of ice. The
introduction of the use of anhydrous ammonia has given great impetus to the manufacture of the special machinery

adapted to its employment in the departments named. Taken as a whole, its manufacture may be classed as a

distinct branch of industry.

CHEMICALS USED IN THE DYEING AND FINISHING OF TEXTILES.

It appears from the report for the Eleventh Census on the dyeing and finishing of textiles, considered as a

distinct industry, prepared by Mr. P. T. Wood, that chemicals and dyestuffs to the value of $8,407,693 were

consumed by the 248 establishments engaged in this industry, to which must be added $11,357,489, the value of

chemicals and dyestuffs consumed during the census year by textile manufacturers who do their own dyeing and

finishing, making a total of $19,765,182 as the value of this class of chemicals consumed in the textile industry,

PHAEMACEUTICAL PEEPAEATIONS.

Pharmaceutical preparations, which are produced in consequence of the demand for more palatable material

for the materia medica, cover a large field, including pills, lozenges, fluid extracts,sand a great variety of elixirs.

The producers of these articles have succeeded in most instances in masking or altogether obliterating the

unpleasant properties of drugs, and have developed an industry of great commercial importance.

FUEL.

The chemical industry is a large consumer of fuel, hence great interest attaches to its supply. Its expense is

of great importance in computing the costs of these manufactures.

Many fuel saving devices are to be found in chemical works, and within the past 2 or 3 years fuel oil has

become of considerable importance. Natural gas, also, has been utilized in chemical works in localities adjacent

to a supply, and its use has proved a great convenience.

EMPLOYES AND WAGES.

Statistics relating to employes and wages are presented in detail in Tables 3 and 4. Table 3 gives employes

by classes, namely: officers and firm members actively engaged in the industry or in supervision; clerks; operatives

and skilled workmen and unskilled workmen ; the average number of males, females, and children, respectively,

with the average weekly earnings and the total wages in the respective classes; also pieceworkers, with their

earnings. Table 4 gives the weekly rates of wages paid, with the average number of employes at each rate (not

including pieceworkers), for men, women, and children, respectively, and the number of pieceworkers with their

earnings.

The average number of employes is the number necessary to be continually employed during the time the

estabhshment is reported as being in operation iu the census year to perform the work of a varying number.

Upon this basis the computations are made to obtain " the average weekly earnings". The number of weeks
reported by individual establishments as their term of operation is multiplied by the average number of employes

;

the product is the number of weeks required for 1 employ^ to perform the labor. The sum of these products of

individual establishments divided into the sum of the wages for the same establishments produces the true average

weekly earnings per employ^.

In making comparisons of average weekly earnings in the different states the character of their principal

product should be considered. The nature of the products embraced by the classification "chemicals and allied

products " is varied, requiring in some instances the highest skill and care in their manufacture, and in others the

most ordinary class of labor, including but few skilled or high priced workmen.
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The following statement presents totals concerning eroploy^s and wages, and shows the average-number of

men, women, and children in each 100 employ6s; also the percentage that the wages of each group is of the total

wages for the industry during the census year

:

E.AIPLOYES.
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THE METHOD AJ)OPTEU BY THE CENSUS OFFICE IN MAKING THIS INVESTIGATION.

In entering upon this investigation two difflculties were onccuutered. In tlie first place, the use of distilled',

spirits for manufacturing and medicinal purposes is so widespread and extends into so many and such varying

industries that the problem of obtaining statistics thereof is a very difficult one. In the second place, the same-

quantity or lot of distilled spirits is frequently haudled by several firms. It therefore became necessary to adopt

some means of preventing duplication of returns by these {several establishments. It was evident that grave

errors would enter into an investigation of this kind unless great care was taken to avoid such duplication. A.

thousand gallons of alcohol, for instance, haudled by a wholesale drug house would appear in its return. A
certain part of this, it may be assumed, was sold by the wholesale firm to a retail apothecai'y. The latter in filling,

out the census schedule would report this quantity as handled by him. There would in this instance be an error

amounting to the quantity handled by the retail apothecary.

To surmount the difliculty each establishment was requested not only to report the quantity of distilled spirits

consumed and sold but also to state the source whence bought. For this purpose there was inserted in each

schedule prepared for this inquiry a special column, headed "State whether bought from liquor trade or other

trade", this statement to apply to each form of distilled spirits enumerated.

In tabulating the returns the quantities reported as purchased from the liquor trade were tabulated separately

from those purchased from other sources, and in the final summing up of the investigation the only figures usedl

were those which represented the quantities purchased direct from the liquor trade. The returns from the above

mentioned retail apothecary, for example, would thus be excluded from the final result, inasmuch as his returni

showed that his purchases had been made trom the wholesale drug trade. In this manner duplication of quantities

was avoided.

The establishments to which schedules were sent were divided into the following classes for the sake of

convenience : manufacturers and wholesale druggists, eleemosynary institutions (dispensaries, homes, asylums, and
others of like nature), and retail apothecaries.

Separate schedules were used for these classes, special care being taken to adapt each form of schedule to the'

requirements of the establishmeuts to be returned thereon. Particular instructions were given not to enumerate

distilled spirits used as a beverage.' The entire number of schedules sent out was about 400,000.

The result of the inquiry has shown that the total, quantity of distilled spirits consumed in the arts,

manufactures, and medicine in the United States during the 13 mouths ending December 31, 1889, was 10,976,842

proof gallons. The figures for each form of spirits will be found in the tables.

The following summary gives the returns in jiroof gallons for the entire United States of the wholesale-

druggists and manufacturers, eleemosynary institutions, and retail apothecaries:

PROOF GALLONS OF DISTILLED SPIRITS CONSUMED IX THE ARTS, MANUFACTURES, AND MEDICINE DURING THE,
YEAR ENDING DECEMBER 31, 1889.

HKTCRNS llECKIVlin FROM—
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only 6,745,152 proof gallons are accounted for as the result Of this inquiry, it is evident that the remainder,

3,994,582 proof gallons, represents (1) a certain amount used in the arts and which has not been reported to the

Census OiBce, and (2) a certain amount used for drinking purposes.

It has been the endeavor to obtain, as far as possible, such facts as relate to the use of alcohol as a beverage.

It appears that, as such (in some cases diluted with water), it is used to. a great extent by Poles, Norwegians,

Swedes, Finns, Hungarians, and Enssians. Iriquiry of some of the large houses in the northwest familiar with

this particular trade elicits the information that fally one-half of the alcohol sold in that section is used as the

favorite beverage of the people mentioned above. It is estimated that about 15 barrels of alcohol are daily

consumed for this purpose in New York city alone. A considerable amount is consumed by the foreign element

in the coal regions of Pennsylvania.

It is impossible to obtain statistics of a reliable nature bearing upon this outlet for alcohol. It is, however,

safe to assert that the quantity unaccounted for by the inquiry is largely consumed by the trade, and that tbe

figures obtained of the quantity of alcohol consumed in the arts, manufactures, and medicine are substantially

correct. If they err at all, they are probably somewhat below the truth.
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Table 1.—COMPARATIVE STATEMENT, CHEMICALS AND ALLIED PRODUCTS, BY STATES AND TERRITORIES: 1880

AND 1890.

STATES AND TEURITOKIES. Yrar.

The Fnitod States.

Alabama

California

Colorado

Counocticut

Doliiware

1880
1890

Number
of estab-

lish-

nieuts
report-

1,349
1,626

District of Columbia .

Florida

Georgia

Illinois

Indiana

Iowa .

Kansas .

Louisiana-

Maine

Maryland

Massachusetts.

Michigan

Minnesota

Missouri .

Nebraska

' Nevada

New Hampshire.

New Jersey

New York

North Carolina .

Ohio

Oregon

Pennsylvania.

Khode Island.,

South Carolina .

Tennessee

Texas

Vermont

Virginia

"West Virginia..

"Wisconsin

Another states.

C1880
1890
1880
1890
1880
1890
1880
1890
1880
1890

1880
1890
1880
18911

1880
1890
1880
1890
1880
1890

1880
1890
1880
1890
1880
1800
1880
1890
1880
1890

1880
1890
1880
1890
1880
1R90
1880
1890
1880
1S90

1880
1890
1880
1890
1880

dl890
1880
1890
1880
1890

1880
]8!!0

1880
1890
1880
1890
18811

1890
188U

1890

1880
1890
1880
1890
1880
1890

1880
1890

1880
1890
1880
1S90
1880
1S90
1880
1890

179
112

63
124

217
290

1

15
i

92 I

128
2
4

181

248
41
16

29
21

9

14

e

10

11

46
9

8
24
17
e'J

/5

Capital, (o)

763, 075

2, 406, 350
4, 29:1, 574

30, 000
196, 300

1, 434, 260

4, 346, 296
931, 379

3, 242, 089

205, 967
98, 191

700
14, 705

246, 000

5, 706, 531

3, 348, 550
7, 833, 644

102,700
473, 852

219, 600
68, 900
68, 000

213,428
712, 440
680, 795
218, 701
707, 847
398, 480
670, 922

5, 578, 302
8, 856, 038
6, 828, 473
7, 271, 883

258, 692
5, 070, 678

113, 600
337, 314

3, 415, 300
5, 780, 161

119,300
424, 317
274. 500
393, 460
80, 600

7,371,400
19, 895, 868
20,141,586
37, 207, 773

350, 000

1, 677, 730
5, 961, 003

9, 715, 206

22, 000
161,250

18, 349, 930
31,741,167
1,291,136

561, 303

3,496,300
6, 908, 218

127, 600
098, 728
30, 000
84, 359

195, 900
61, 976

045, 700
2, 317, 992

140, 900
146, 800
251, 072
564, 010

22, 000
216, 604

AVERAGE NUMBER O ' EiMPI.OYliS AND TOTAL WAGES, (b)

Aggregates.

Average
number.

29, 520
43,701

Total
wanes.

$11,840,704
25, 321, 077

350
573
832
20
64

640
806
539
588

134

45
2

28
89

1,528
1,463
1,815

73
246

117
35
45
57

184

236
100
158
161

202

1,380
1,965
2,143
1,984

204
2,169

37

168
1,174
1,320

74
09
63

186

50

101, 358
282, 614
603, 465
18, 200
48, 141

270, 754
503, 131
100, 026
265, 664

46, 875
18, 966

315
9,905

28, 377
627, 325
571,417

1,311,991
23, 116

152, 826

34, 020
17, 820
12, 992
32, 539
63, 475

114, 593

45, 943
83, 605
53, 461
91, 463

535,126
1, 044, 516

963, 784
1. 235, 319

65,158
1, 064, 359

19, 024
86, 667

642, 769
846. 281

24,936
66, 067
33, 670
67, 066
19. 849

2,655
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Tablk 1.—COMPAEATIVE STATEMENT, CHEMICALS AND ALLIED PEODUCTS, BY STATES AND TEBEITORIES: 1880

AND 1890—Continued.
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Table 1.—COMPARATIVE STATEMENT, CHEMICALS AND ALLIED PRODUCTS, BY STATES AND TERRITORIES: 1880

AND' 1890—Continned.
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Table 2.—DETAILED STATEMENT, CHEMICALS AND

STATES AND TEEEITOEIES.

Number
of

establish-
ments

reporting.

The United States

Alabama

California

Colorado

Connecticut

Delaware

District of Columbia

Florida

Georgia

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Missouri

Nebraska

Nevada

New Jersey

New York

North Carolina

Ohio -.-

Oregon

Pennsylvania

Rhode Island

South Carolina

Tennessee

Texas

Vermont

Tirginia

"West Virginia

"Wisconsin

All other states (a)

54

4,

4

124

290

15

128

4

248

16

21

14

10

Value of
hired

property.

$12, 098, 037

8,650

351, 235.

65, 435

100, 762

34, 774

46, 926

7,600

87, 800

1, 202, 080

62, 200

10, 500

50, 500

20, 000

40, 577

600, 000

850, 000

162, 902

160, 000

358, 846

31, 460

8,500

1, 332, 570

3, 973, 000

9,500

709, 875

120, 000

1, 180, 700

200, 000

6, 330

14, 125

15, 982

17, 000

158, 073

66, 776

40, 900

12, 570

Direct investment.

Aggregate.

$168,462,044

763,

4, 293,

196,

4, 346,

3, 242,

98,

14,

5, 706,

7, 833,

473,

707,

670,

8, 856,

7, 271,

5, 070,

337,

5, 780,

424,

393,

19, 895,

37, 207,

1, 677,

9, 715,

161,

31, 741,

561,

5, 968,

698,

84,

61,

2, 317,

146,

564,

216,

OTo

574

300

296

089

191

705

531

644

852

900

428

795

847

922

038

883

678

314

161

317

460

868

773

730

266

260

167

303

218

728

359

976

992

800

010

604

Value of plant.

$72, 640, 007

198, 770

2, 064, 802

73, 400

1,809,594

1,248,375

35, 380

5,500

1, 780. 287

3, 023, 020

155, 096

37, 600

144, 928

290, 027

174, 500

333, 330

2, 660, 831

2, 122, 765

1, 848, 847

30,210

2, 621, 344

197, 603

256, 368

9, 587, 281

17, 335, :C5

524, 662

4, 370, 238

18, 000

15, 703, 184

239, 111

2, 255, 289

312, 302

41,865

24, 200

730, 900

85, 800

250, 844

48, 100

Land.

$17, 100, 441

14, 620

641,700

12, 500

417, 600

300, 875

3,000

300

255, 016

912,619

24, 090

3,150

19,367

96, 247

26, 000

130, 000

585, 975

381, 237

391, 655

100

802, 952

79, 000

163, 470

2,286,456

3, 843, 324

46, 857

900, 364

3, 947, 060

51, 700

469, 400

69, 600

4,550

3,800

144, 100

10, 200

53, 657

8,000

Buildings.

$26, 228, 463

81, 560

405, 587

27, 000

973, 100

646, 500

2,000

3,460

836, 713

974, 957

69, 821

19, 800

53, 700_

118, OOo'

81, 500

57, 960

1, 159, 600

757, 245

676, 736

100

813, 053

29, 500

27, 500

3, 871, 631

6, 026, 558

200, 200

1, 780, 220

4, 709, 182

79, 667

1, 066, 783

149, 611

26, 200

6,200

356, 050

28, 700

90, 600

17, 600

Machinery,
tools, and

imx^Iements.

$29, 311, 103

102, 600

1,017,515

33, 900

418, 894

302, 000

30, 380

1,750

683, 558

1, 135, 544

61, 186

14, 650

71, 861

76, 380

67, 000

146, 380

916, 250

984, 283

780, 457

30,010

1, 005, 339

89, 002

65, 398

3, 429, 194

7, 466, 283

277, 695

1,689,664

18, 000

' 7, 046, 942

107, 744

720, 106

93, 191

11, 116

14, 200

230, 750

46, 900

100, 587

22, 500

Live assets.

Total.

$95,822,037

564, 305

2, 228, 772

122, 900

2, 536, 702

1,993,714

62, 811

9,205

3, 926, 244

4, 810, 624

818, 766

31, 300

68, 500

390, 168

633, 347

337, 592

6, 195, 207

5, 149, 118

3,221,831

307, 104

3, 158, 817

226, 815

137, 092

10, 308, 587

19,872,608

1, 153, 078

5, 345, 028

143, 250

16, 037, 983

322, 192

3, 712, 929

386, 426

42, 494

37, 776

1,687,092

61, 000

313, 166

167, 504

Raw
materials.

$19, 299, 270

31, 330

750, 370

44, 900

485, 445

307, 400

14, 390

7, 126

. 377, 632

977, 933

96, 109

18, 200

19, 000

68. 099

115, 347

83, 854

670, 650

852, 076

737, 930

67, 430

366, 993

44,783

113, 000

2,438,174

4, 375, 552

84, 535

1,113,470

62, 600

3, 788, 168

57, 209

488, 938

90, 690

22*120

9,100

400, 085

25. 100

03, 971

9,672

a Includes states grouped in order that the operations of individual establishments may not be disclosed. These establishments are distributed as follows

:

Arkansas, 1; Mississippi, 3 ; "Washington, 1.
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CAPITAL—continued.

Direct investment—Continued.

Live asseta—Continued.

Stock in
process and
finished

products on
hand.

$27, 241, 216

38, 000

785, 260

23, 600

847, 245

724, 350

12, 761

180

304, 373

1,610,477

112, 373

8,800

26, 000

166, 084

60, 000

73, 550

1, 332, 738

1, 182, 8f

6

1, 242, 502

40, 593

1,204,613

33, 586

11,000

3, 343, 440

6, 022, 125

67, 288

1, 810, 476

30, 150

5, 193, 748

65, 359

426, 173

58, 005

12, 074

13, 026

250, 930

5,100

84, 381

9, OOO

Cash, bills

and accounts
receivable,
and sundries
not elsewhere

reported.

$49, 281, 551

494, 975

69.1, 142

54, 400

1, 204, 012

961, 964

35, 660

1,900

3, 244, 239

2, 222, 214

110, 274

4,300

23, 500

165, 985

358, 000

180, 18S

4, 191, 819

3, 114, 186

1, 241, 399

199, 081

1, 587, 211

148, 446

13, 092

4,526,973

9, 474, 931

1, 001, 255

2, 421, 082

50, 500

7, 056, 077

199, 624

2, 797, 818

237, 731

8,300

15, 650

927, 077

30, 800

134,814

148, 932

MISCELLANEOUS EXPENSES.

Total.

$13, 640, 343

51,875

275, 606

14, 880

457, 904

71, 270

9,330

1,059

489, 525

763, 990

95, 700

2,581

19, 749

57, 619

28. 501

39, 172

572, 349

722, 770

082, 497

45, 752

436, 952

45. 967

22, 560

1, 275, 836

3, 909, 117

105, 407

884, 501

18, 495

1, 712, 033

62, 509

497, 535

73, 325

5,911

5,829

122, 542

18, 583

30, 077

10, 985

Rent paid for
tenancy.

950

34, 055

6,020

7,414

2,695

3,801

600

7,200

90, 156

4,175

920

4,140

1,700

3,181

48, 091

59, 576

13, 478

12, 600

27, 990

2,800

800

94, 594

317, 999

800

57, 090

10, 800

86, 191

14, 600

500

1,050

2,254

1,190

13, 300

4,500

3,190

1,200

Taxes.

$715, 188

6,210

24, 655

520

10, 075

7,441

141

4

22, 710

38, 104

4,408

588

886

2,918

277

3,757

.51, 324

41, 698

33, 880

661

29, 512

973

950

73, 544

196,036

9,937

46, 801

900

62, 455

3,905

17, 356

3,134

312

185

14, 547

681

3,703

Insurance.

$874, 606

4,640

19, 573

1,620

9,458

9,982

483

105

43, 923

54, 636

4,355

913

420

4,904

6,043

4,054

53, 424

56, 971

26, 703

2,289

45, 064

1,844

92, 487

183, 438

7,799

41,975

2,575

120, 612

4,517

45, 640

3,650

745

594

13, 824

1,430

1,977

1,934

Kepairs,
ordinary, of
buildings and
machinery.

$1, 756, 900

8,575

34, 137

4,025

32, 170

28, 430

2,750

10

46, 097

53, 849

5,865

100

1,675

6,372

12,818

12, 586

73,776

85, 921

55, 336

1,423

54, 764

1,345

3,500

234, 558

459, 502

15, 103

109, 764

1,100

263,176

13, 037

98, 495

9,378

25

600

19,821

1,850

4,512

455

Amount
paid to

contractors.

$24, 700

5,200

Interest
paid on cash
used in the
business.

$1, 359, 920

13, 500

8,958

45

15, 807

4,887

600

80

142, 781

53,344

5,708

60

1,000

7,250

4,195

1,230

64, 152

39, 210

51, 724

3,100

36, 544

7,067

800

116, 860

346, 080

16, 542

54, 059

2,140

163, 356

600

160, 157

12, 423

330

19, 128

3,712

1,645

846

All sundries
not elsewhere

reported.

$7, 967, 369

18,

154,

2,

383,

17,

1,

226,

473,

71,

15,

32,

3,

W,

281,

439,

501,

25,

243,

31,

16,

663,

2, 386,

55,

574,

1,011,

25,

175,

43,

2,

2,

41,

6,

15,

3

4

5

6

7

a

9

10.

11

12

la

11

15

16:

17

18

l»

20

21

22

23^

24

25

26

27

28

2»

30

31

32

33

31

35

38

3T

38
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10

11

12

13

14

15

"16

17

38

19

20

21

22

23

2+

25

-26

:27

28

:29

30

31

32

33

34

35

36

37

38

STATES AND TERRITORIES.

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

Aggregates.

The TTuited States.

Alabama

California

Colorado

Counecticut

Delaware

District of Columbia.

Florida

Georgia -

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Missouri

Nebraska

l^evada

New Jersey

New Tork

North Carolina

Ohio

Oregon., --

Pennsylvania

Rhode Island

South Carolina

Tennessee

Texas

Yermont

Virginia

"West Virginia

"Wisconsin

All other states

Average num-
ber.

43, 701

350

832

64

865

588

45

28

1,528

1,815

24G

35

57

236

158

202

1,965

1,984

2,159

168

1,320

99

185

4,621

10, '593

428

2,263

55

7,595

208

1,217

182

C6

42

1,140

132

156

74

Total wages.

25, 321, 077

101, 358

603, 465

48, 141

503, 131

265, 664

18, 966

9,905

527, 325

1, 311, 991

152, 825

17, 820

32, 539

114, 593

83, 605

91, 463

1,044,516

1, 235, 319

1,064,859

85, 667

845, 281

66, 067

67, 065

2, 936, 376

6, 682, 971

141, 730

1,465,012

54, 270

4. 380, 165

145, 151

514, 055

85, 403

45, 477

12, 743

412, 186

45, 555

82, 180

26, 748

Officers, firm members, and
clerks.

Number.

5,953

26

67

15

83

37

4

5

175

429

47

5

3

48

18

30

296

273

343

22

204

22

3

562

1,374

42

449

17

984

59

98

27

18

8

118

11

20

11

"Wages.

$7, 464, 260

21, 555

118, 338

13, 370

84, 736

30, 935

2,384

5,600

170, 782

533, 075

60, 608

2,500

3,380

43, 580

32, 927

19, 486

326, 586

310, 929

345, 495

21, 750

281, 890

29,340

6,800

821, 367

2, 030, 699

37, 177

542, 767

29, 650

1, 107, 375

62, 596

117, 290

30, 560

18, 490

3,412

126, 506

8,580

24, 245

7,500

Operatives, skilled and
unskilled.

Number. "Wages.

$17, 193, 327

318
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COST OK MATERIALS USED.

$106, 521, 980

605,

2, 082.

401,

2. 471,

1.565,

92.

74,

.1, 184.

.'>. 196,

572.

35,

65,

471,

309,

341,

5, 100,

o, 265,

3. 409,

413,

4. 182,

369,

75,

11. ^68,

26, 983,

686,

6, 000,

264,

17,303,

531,

2, 783,

269,

122,

22,

2, 083,

JIO,

297,

307,

648

848

518

601

081

330

075

670

842

141

249

080

591

941

868
{

529
i

696
!

09«

193
j

838

917

840

432

638

281

602

100

351

206

157

546
,

876
,

777

30j

533

399

265

I

Principal ma-
terials.

11788-

583, 713

2. 453, 938

390, 210

2, 285, 650

1.428,378

87. 810

74. 025

3, 064. 529

4.792.445

558. o79

33, 825

49, 499

441,354

278. 974
j

292,072 I

4. 856, 449 i

4, 883, 404

2. 764, 534
i

390.002

3.933,048

305.997

50, 960

10, 846, 945

25, 476, 053

656, 577

5,527,190

238, 400

16,052,204

500, 173

2.562,550

252, 707

122, 270

8, 347

2.026,568

103, 663

238, 354

300,450
i

-19

Fuel.
Rent of power

and he^t.

1, 917, 854
I

$2, 670, 290

10, 035

164, 170

2,928

58, 115

30.381

3.315

50

:

55,751 i

80,987
!

7,668

1,074

3,257

6,380

5,849

16, 388

111, 070

148, 415

36, 122

2,016

80, 856

10, 174

16, 180

377, 063

665, 667

13, 584

123, 097

400

466, 031

20, 388

97, 056

10, 200

531

420

26,715

4,315

9,872

1,770

$42, 818

2,120

Mill supplies

$546,701
^

900
j

16, 946

1,830

24,316

22, 539

125

All otiier nij

tiTials.

$4, 344, 317

6,510

100

5,646

9,174

500

373

2 079

100

3,
8"-

1,180
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PRODUCTS, BY STATES AND TERRITORIES: 18i)0—Continued.

PRODlU"i's—coll till lied.

Kxnlosivi's— CimtiinuMl. '
1

Higli l-xplnsivfs.

KcrlilizLTS.

T,)liil.

Pouuda. Viihir.

40, -128

Tous.

r;il ijli(i»))liali'S.

Vnluo

From raw bone.

30,626. 7:iS ,f4. -.'5:;, 032

440,003 33,600

14,411,173 2,189,871)

1,898,806
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Table 2.—DETAILED STATEMENT, CHEMICALS AND ALLIED

PKODUCTS—continued.

Paints, colors, and varnislies.

STATES AND TKKRlTOKIb:>.

Total Talue.

Pigments.

White lead. Oxide lit' lead.
Barytes.

(Ground or floated.

)

Pounds. Value. Pounds. Vain Pounds. Value.

!i Oxide of zinc

Pounds. Value.

1

;2

3
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PRODUCTS, BY STATES AM) TERRITORIES: 18H0—Coiitiinied.
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Table 2.—DETAILED STATEMENT, OHKMKUI.S AND ALLIKD

STATl'.S AMI TKKRT1'HKII'>

PRODUCTS—coilt.ill iiort

Paints, colors, aiifl vaniishps—Continued.

Pninta. varniRhe.s. and .japans—Continued.

Paints, rrad.v mixed for tisi-. I Varnishes and .japans

(Tallona. Value.

1 Tlie United State

.2 Alabama

10

11

12

i:s

14

15

16

17

18

10

20

.21

22

23

24

25

2G

27

2R

29

30

31

32

33

34

35

36

37

38

California

Colorado

Connecticufc

Delaware

District of Cohiinbia.

Florida

G-eorgia

Illinois _

Indii

12,716,101 ' $12, 047, ul5

276,440

475, 20U

l:i, 260

7. 000

193, ?82

472. 500

18, 4«:i

6. 000

(rallons.

14.539.202

Value

$13, 987, 268

Value of all

other products
of this group.

$2. 148, 170

141,810 141,110

215,754
\

383,1.50

45. 320

5. 000

142, 509

Pbtirniacentical
preparntions.

\'iiliii-.

$10,744,643

Potash and itearhish.

99, 612

Xi, 775

10,000

I'ounda.

5, 106, 939

Vain

$197, 507

low ,i

Kansas

Kentucky

Louisiana

Maine

Maryland

Masaachuaetts..

Michigan

Minnesota

Missouri

Nebraska

Nevada

New Jersey

New York

North Carolina .

Ohio

Oregon

Pennsylvania..

-

Rhode Island . .

.

South Carolina .

Tenneaaee

Texas

48,000

2. 243, 929

164.934

31,300

40, 000

205. 000

50. 000

1,5.720

139, 804

.W9, 330

601, 472

.531, 499

631, 400

77, 673

36, 000 .

•-',067,006
j

112,175

39, 300

37, 290

140, 000

.50,000

1.5, 720

1 44. K7.9

474, 663

057, 769

442,499
I

499, 120

77, 673 ,

12.500 10.000

1 . 072. 700 1 , 345, 857

214.9.56 299,401

90, 000

215.595

6,000

46,952 58 090

513,034
'

.571.392

1.783,000
I

1,065,000

371,309

25. 000

1. 275

4 000

102. 471

100.370

26. 550

25. 450

41,305

50. 000

661,101

305, 000

6, 000

36, 000

111,410

35, 000

47. 000

911.560 1

949,000 '

3. 035, 999

97, 050

1,115,144

2, 855

Vermont '.. ..

Virginia

Weat Virginia .

.

Wisconsin

All other atates.

765. 784

2, 312, 045

711, 093

2, 268, 863

1,823,222

5, 107, 670

2, 439, 795

5, 230, 718

•J, 069, 35(1

100, 000

,1. 181.121

65, 356

ao, 000

i, 000

57, 724

4.000
,

14, 200

2. 082, .532

150,000 I

1. 122. 042
||

64,517 '

16,000 ll

1.000

51. 149

4,800

11,960

1,361.840 : 1,006,122

1,066,555 ' 1,098,427

16,000
'

20,000

5,000

58,000

14,500

02, 5O0
j

1.5.0.50

6,900
,

6,000

25, 000 ; 25, 000

26, 000-

«34 705

1,839,600

4, 031, 147
t

627, 525

120,200

95, 000

307, 661

22, 000

585,250
j

150, 000

,373,848
'

4,000

1,201,750

25, 000

123, 000

28, 009

46, 000

36, 157

23, 328

55, 532
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PRODUCTS, HY STATES AND TERinTOKl KS : IWiO— ddiitiiniiMl.

I'Ui'lirc rs- rdntiniHMl.

^, V.a. 400

Sill soilii.

94, 801, •Jim

1,000,000

$1, 17!), 7'.'ll 144,041,705

.<, 407, OOil

>|il,riHl,700

BicnrlMiiiiilii iif Niiilii.

00,678,750
I

$2,000,800

riHuatii- hikIh.

PoiindH.

1,278,750

$661,114 1

179,600
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Tahi.e 3.—classification OK KMPLOYKS AND WAGES, CHEMICAJUS

9

JO

n
12

13

U
15

16

17

18

19

20

-21

22

:23

.24

•25

^6

27

28

•29

30

31

32

:33

34

:35

;i6

;37

38

AGGRKO.KTKS

I AI-ES AM) I'KltHlTOBlKS

Alabama

California

Colorado

Connecticut

Dela^waxe

District of Columbia

Florida

Georgia

Illinois

Indiana

Iowa

Kan^i

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Missouri

l^ebra-ka

Nevada

New Jersey

New Xork

North Carolina

Ohio

Oregon

Pennsylvania

Rhode Island

South Carolina

Tennessee

Texas

Vermont

Virginia

West Virginia

"Wisconsin

All others states (a)

A^'erago
weekly
earnings

em-
I

per
°

ployed,
j
employe,

|

WKR.VGE NUMBER OF EMPI.OYV'iS IN EACH CLAS.S AND AVERAGE WEEKLY EARNINGS.

Oflicera and tirra members actively euga^ied in the industry oi- in supervision.

[I

Males above 16 years. |. Females above 15 years.

Total
wagf's.

$35.28 I $3,719,009

30. -24

46.87

26.92

33. 12

22.92

17.560

71, 497

8,050

38, 494

16. 835

Num-
ber.

34
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AND ALLIF.l) PKOUrCTS, KV STATES AND TF.RRrTOKIlCS : 1890.

AVKKAOl': NrMHICll OI'' employes in EACFI class ami AVKRAOK WJCKKI.V ICAUNINOS— t;on'tinu(?(l.

Opei-atiVf-N aijd wkilU'd.

M nil's abovo irt years. l'\^inaU*8 nbovo 15 \rars.

b(M'.

1,430

53

15

i

1

280

20

1

Average
;
AA'pi-age

niunber
|

weekly
of weeks

em-
ployed

6
:

154

112 i

217

8

97

13

;

17

220

7

032

37

00

eai'inn^.s

per
employ^.

Total Nuin-
ber.

Avcragi^
nuinbiT

plmrd.

$21.11
i

$3, 607, ,i.')0

Averaf;e
wi'ekly
earniniis

I

I'ov
'

employ6.

$11.54

25
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Table 3.—CLASSIFICATION OF EMPLOYES AND WAGES, CHEMICALS AND

AVERAGE NUMBER OF EMPIjOyI^:S IN EACH CLASS AND AVERAGE WEEKLY EARNINGS—continued.

Operatives and skilled—Coutinued.

STATES AND TERRITORIES.

The United States

.

Alabama

California

—

Colorado

Connecticut .

Delaware

District of Columbia.

Florida

Georgia

.

Illinois .

Indiana

.

Num-
ber.

Iowa

Kansas —
Kentucky .

Louisiana.

.

Maine

Maryland

Massachusetts

.

Michigan

Minnesota

Missouri

Nebraska

Nevada

New Jersey

New York

North Carolina .

Ohio

Oregon

Pennsylvania . .

.

Rhode Island . . -

South Carolina..

Tennessee

Texas

Vermont

Virginia

"West Virginia .

.

"Wisconsin

All other states

.

Average
number of
weeks em-
ployed.

26

Average
weekly
earnings

per
employ6.

52 i

3.08

1.87

4.35

Total wages.

4.88

3.91

2.62

$15, 716

284

1,867

1,290

2,540

4,562

1,422

1, 912

35

Num-
ber.

14, 271

142

370

16

87

194

4

21

753

640

33

1

7

38

57

26

254

598

302

33

561

19

31

1,683

2,947

196

702

14

2,729

101

941

46

6

19

594

17

54

35

Unskilled.

Males above 16 years.

Average
number of
weeks em-
ployed.

weekly
earnings

per
employ^.

$8.90

5.78

11.10

13.74

9.73

7.25

11.32

6.21

6.36

10.22

10.77

7.00

12.84

9.29

9.05

8.80

8.81

9.66

7.92

8.16

10. 01

8.26

10.11

9.43

9.66

7.19

8.96

7.94

9.00

9.83

6.40

6.57

1J.29

6.23

6.32

6.43

8.32

6.43

Total wages.

32,

200,

10,

39,

66,

1,

3,

191,

334,

17,

3,

16,

24,

7,

104.

294,

120,

13,

277,

6,

12,

789,

1, 433,

57,

310,

5,

1,227.

50,

290,

13,

2,

4,

154,

4,

21,

788

610

359

989

324

864

525

709

439

920

304

504

965

164

843

839

967

526

933

137

514

485

596

801

708

988

780

080

232

418

457

300

750

285

607

296

328

Females above 15
years.

Num-
ber.

997

136

387

number of
weeks em-
ployed.

62
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I'ABLK 4 AVEKAG1-: .\UMBER OF EMPLOYfiS AT THE DIFFERENT WEEKIA' RATES OP PAY, I'HEiMICALS AND
ALLIED PRODUCTS, BY STATES AND TERRITORIES: 1890.

^TATEJ- AM) TB]tUiaX>RlKS.

The United States.

^'limber
of es-

tablish-
ments
report-
ing.

1,626

Alabama

t'nlifornia

Colorado

Connecticut

Delaware

District of Columhiu

.

Florida

Georgia

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Missouri

Nebraska

Xevada

New Jersey

New York

North Carolina

Ohio

Oregon

Pennsylvania

Khode Island

South Carolina

Tenneaaeo

Texas

\'ermont

Virginia

West Virginia

"Wisconsin

All other states (b) ..

AVERAGE NUMBER OK
HOURS IN ORDINAEV
DAT OF LABOR.

.V(i<JKEnATKS

May to November Average
November. to May. number.

11

;t6

3

49

ss

19

89

112

."i4

4

I

124

290

1.")

I'.'K

4

MS
16

21

14

10

6

46

9.94

9.25

9.82

9.83

9.82

10.13

10.6(1

10.00 'i

10.26

9.66

10.00

10.00

10.00

10.09
,

10.00

10.22

9.78

9.65

10.11

9.72

9.93

10.00

9.76

9.87

9.84

10.17

10.04

9.75

10. 11

10.25

10.05

10.29

9.80

10. 00

111. 27

9.63

9.88

10.00

9.84

10.45

il. 06

9.50

SI'. 77

10. 00

10. 60

10.00

10.36

9.55

9.76

10.00

10. 00

9.84

10.17

10.13

9.67

9.54

10.02

9.50

9.79

9.75

11.75

9.70

9.80

10. 10

9.84

10.00

9.96

10.13

10.14

10. 14

9,80

9. 50

9.99

9.38

9.60

10.00

350

f!;!2

64

865

588

45

26

1,528

1,815

246

35

57

236

158

202

1,965

1,984

2, 159

168

1.320

99

185

4, 621

10, 593

428

2,263

55

7,595

208

1,217

182

C6

42

1,140

132

156

74

WEEKLY BATES OF WAGES PAID AKD AVERAGE MUMBEK OP EMPLOY^
AT EACH BATE, INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.

BUT NOT THOSE EMPLOYED ON PIECEWORK, (d)

Males above Hi years.

Total Total
wages. number.

$25, 321, 077

101,358

603,465

48. 141

i>03, 131

265, 664

18, 966

9,905

527, 326

1,311,-991

152, 826

17, 820

32, 539

114,593

83, 605

91, 463

1.044,516

1, 235, 319

1,064,359

85, 667

845,281

66, 057

67,065

2, 936, 376

6,682,971 i

141,730 i

1,466,012

54,270
I

4, 380, 165
'

145,151

514,055

85,403

46,477 I

12,743

412,186
;

45,555

82,180

26,748
1

38, 528

343

799

03

S.5II

,""i8.">

39

28

1.509

1.635

188

35

192

143

196

1,696

1,810

1.470 I

105

1.138
,

94 ,

85
I

4.252
||

H,962
:!

416

2,039

49

li.644

203

1,211

156

64

39

1,098

127

139

74

$6 and
I

$6 and
I over but over but
under $6. ! under $7.

$7 and : $8 and
over but I over but
under $8. 'under $9.

55

4H

US

21

197

15

1

20

6

8

:i4

74

109

4

16

26

168

IS

i)6

1

124

3

10

,592
_ l

'80

43

1

402

10

li

3

9

6

49

128

14S

29

:.0

96

4

1S2

155

64

123
;

12

20

366

28

14

42

141

102

140

1 '

155

3
:

420

;i5

1

356

17

Ip

38

111

1

167

^0

1

4

51

29

25
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I'Aiii.K l.-AVKI£A(iK NlIMBKIt OK IvVll'hOVKS AT THl': DIFKKKKNT WEEKl.V KATKS OK PAT,
AM,IK,1) I'WODirOTS, l!V S'l'A'I'KS AND 'I'KRUrrOIUK.S: 1890—('ontiniiod.

;iiKM'i'(;Ar.s and

WIEIEKI.V HA'I'I'IH \VArnCri I'All) AND AVKItAIJIC NUMlJICIl or BMPLOYlifl AT KAOII IC\IE, INCLUrJINIi ()J.)-lr;KUS, KIttM MBMBKUS,
AND CLKRKH, HUT NO'I' TriOHII lEMPLOYED ON IMECitWtJltK —coritilllKMi.

HTA'IKH AND TUUIM'I(HI1I'>

I'lm |Illll(«l Sljil,..

Alabainii

Oallforrim

OdlDnnld

('oiillnctlrill

Drlawarf . . .

DiHirlcl (irCiiliiiiiliiM

Florida

(iiiiir(;iii

IllliioU

Iliiliiiiin

Iiiwii .

KaiiMHH .

Kinliiil<\

I.nliiHiaJia.

Miiliio

Miiryljniil

MaMMacltiiM'tiM,

Mirliij;iiii

MlniioHiihi

MisBourl

Nubmska
Ktn'ailii . '

—

New J)WM'.'_\

\i'W York

Nmlli rarnliiia

Ohio

Ori'^'oii

Pcnusylvaniila

Uliodit iHland

Smith Canilina ......

'rciim'MHi')'

TcxaH

Vonnoiil. ...

Virginia

Wcet Virginia

Wisconsin

All ollirr MtatrH. . -

Mali'H alio\'n 10 vrju'M ('(HitiiiiU'd, I'^olnnliJtt ain»\'i' 15 VMars.

UllUaiid
I

i{ilU anil
u\-('i- lull.

I

over hut
iniilci'|ll2. iirj(l(T$ir),

$15 anil
OVCI' lllil

iiHl(^i-$a(l,

:i, 777

80

i:is

i:i

l:i

ir,

;i8

;m(i

too

II

Mi)

1. ISO

'10

I'.i7

1

1,.1-iri

3S

u
2

IK

j;ii

10

107

III!

10

10

11

;m

k:;

271

io;i

7

MB
ri

10

1112

1 , 2;ii

III

;ii8

:i

mo
2(1

2«

ir>

7

1

2-1

I

20

11

•11

2-14

17

211

H

in

10(1

1117

i;«

17

151

17

n

inr.

1,007

10

IIW

'I

1

07

4

(I

U

$20 and
CJVI'I' lull

nii(lcr$2r,.
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Table 4.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT WEEKLY RATES OF PAY, CHEMICALS AND
ALLIED PRODUCTS, BY STATES AND TERRITORIES: 1890—Continued.

STATES AND TEHPITORIES.

The United States.

Alabama .

.

California .

Colorado...

WEEKLY KATES OF WAGES PAID AND AVERAOB NUMBER OF EMPLOVlSS AT EACH
RATE, INCLUDING OFFICERS, FIRM MEMBERS, AND CLEHKS, BUT NOT

THOSE EMPLOYED ON PIECEWORK—Continued
PIECEWOKKEUS.

Females above ]') yciirs—Continued.

$12 and
over but
under$15.

$15 and
over but
under $20,

$20 and
over but
und6r$25.

$25 and
over.

Children.

Total
number.

Under .$5 and
over but
under $6.

$6 and
over but
under $7.

Average
number.

Total
wages.

I,. 720 $663,490

' 400

5
,

9,700

Connecticut

Delaware

District of Columbia .

Florida

Georgia

Illinois

Indiana

Iowa -

Kansas

8. (118

75

1, i:i4

4,335

nT2

Kentncliy

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Missouri

Nebraska

Nevada

27 3,955

New Jersey

New York

North Carolina

.

Ohio

Oregon

7

06

10

21

3 I 170

8 2, 190

35 17, 965

311 122, 750

10

100

23

056

83

400

12, 502

6,570

244, 703

37, 567

Pennsylvania...

Rhode Island . .

.

South Carolina .

Tennessee

Texas

Vermont

Virginia

West Virginia -

.

"Wisconsin

All other states .

U
1

2
;

25

4

1
I

175, 439

2,000

100

2, ao9

261

7, 200

1,800

75
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Table 5.—NUMBER OF PEOOF GALLONS OF ALL FORMS OF DISTILLED SPIRITS CONSUMED IN THE ARTS, MANU-
FACTURES, AND MEDICINE DURING THE YEAR ENDING DECEMBER 31, 1889, BY STATES AND TERRITORIES, (a)

STATES AND TEIIRITOIIIES.

The United States.

Alnbftuia

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

District of Columbia .

Florida

Reorgia

Idaho

Illinois

Indiana

Indian territory

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Kcvada '.

New Hampshire

New Jersey

New Mexico

New York

North Carolina

Nort 1i Dakota

Ohio

Oklahoma

Oregon —
Pennsylvania

Bhode Island

South Carolina

South Dakota

Tennessee

Texas

TTtoh

Vermont

Virginia

Washington

West Virginia

"Wisconsin

Wyoming

Aggregate.

10,076,842

41, :!43

1,235

30, 234

294, 572

33, 409

234, 510

11, 003

25, 920

9,737

143, 153

3,030

306, 332

294, 448

41

180, 962

42, 518

131,912

152, 914

115,585

243, 951

018,080

494, 839

183, 096

16,231

071, 068

6,394

180, 372

2,118

59, 465.

176, 175

3.J619

, 760, 343

14, 661

6,272

647, 339

43

85, 017

, 142, 941

133, 005

22, 510

5,422

221, 981

101, 455

25, 058

43,412

37, 903

10, 874

82, 301

104,728

3,231

Alcohol.

0, 745, 152

Cologne
spirit.

18,781

244

13, 532

170, 948

12,042

138,011

7,949

8,870

5,795

97,668

101

721, 552

131, 123

98, 354

10, 492

59, 083

115, 276

83, 369

187, 209

659, 406

356, 449

125, 890

5,493

655, 824

4, 6.53

106, 258

248

27, 133

123, 909

600

1,107,696

4,841

2,758

412, 151

43

00, 732

703, 625

101, 848

15, 591

2,179

128, 434

51,994

8,736

30, 744

26, 986

2,400

11, 929

123, 675

1,722

833

74,613

117

0,644

581

3,410

849

32, 236

15

231, 190

10,719

6,525

790

2, 824

0,262

6,396

28, 1.14

74, 951

20, 133

13, 583

150

120, 088

9

1,906

1,057

22, 922

38

386, 164

81

188

37, 650

8.135

305, 574

1,968

1,083

267

32, 375

8,302

7,913

1,820

2,448

258

431

7,150

38

High wines.

75, 992

Whisky.

7,663

146

7,222

15

237

153

285

15

18,698

1,137

101

1,500

1,023

627

63

1,983

5,. 051

117

216

1,955

136

84

1,338

18, 386

75

1,321

7

1,902

225

853

3

36

2,101

9

33

78

37

753

343

2, 023, 900

19,961

778

12,846

29, 236

14, 961

42, 437

2,012

10,^33

2,238

11,378

2,028

267, 022

1.20, 567

20

74, 206

26, 092

58, 853

26, 972

13,539

. 20,096

124, 743

89, 688

33, 794

9,852

253, 756

1,264

r,i, 607

1, 222

16,518

18, 372

2,353

197,651

7,987

2,485

162, 001

12, 861

102, 711

14, 269

4,445

2, 349

64, 164

33, 660

6,038

7,213

7,414

5,774

16,400

25, 071

1,073

Brandy.

206, 874

714

152

1,314

6,630

2,992

7,531

260

1.442

481

857

546

31.383

17,035

10

5;431

1,905

8,153

2,120

1,808

2,030

19,883

14,513

6,268

362

22, 641

327

11,384

299

2,418

4,868

545

29, 681

1,302

436

10, 781

2,851

14,497

2, 185

334

367

5,343

3,628

2, 593

751

537

1,022

1,708

5,756

265

Kuni.

189, 581

237

17

50

1,562

620

12,147

49

703

70

188

66

4,552

1,490

355

769

6,949

2,718

102,364

3,288

692

48

2,213

19

742

59

7,447

1,336

43

16, 727

264

100

3,243

244

5,768

7,734

21

68

150

75

234

1,653

411

211

28

813

70

Gin.

222, 295

1,002

44

1,659

3,920

1,731

17, 518

197

1,I35

151

541

259

31, 935

12, 368

5

4,447

1,651

1,621

888

3,381

1,752

31, 682

10, 651

2,653

336

13,991

122

5, 279

206

4,817

3,431

140

24,238

186

180

14, 292

1,097

8,864

4,830

183

199

1,479

1,795

535

1,198

29

566

1,112

1,920

63

11788-

r Iteporteil 1)/ manafactiirers ami wholesale druggists, eleemosynaiy iustitutious, anil retail apothecaries.

-20
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Table 6.—RETURNS FROM MAXUFACTrRERS AND WHOLESALE PKUGGISTS OF DISTILLED SPIRITS USED IX THE
AKTS. MAXl'FACTURES, AND MEDICINE IN ORDINARY GALLONS OR PROOF GAT.LONS. AS REPORTED DLKING
THE YEAR ENDING DECEMBER 31. 1889, BY STATES AND TERRITORIES.

.^L'-V.NE SPIRIT. HIGH ^VINE?,

AXD TKRTm.>KlH"=.
Ordinary IV^Hif Orxliiuiry Proof Ordinary Proof Ordiuarj Pn>of Onlinary Proof Onliuary Proof Ordinary I Proof
ffnUous. ^^lloiis, gallons, gallons, gallons, gallons, gallons, gallons. ^ piJlons'. gallons, gallons*, gallons, gallons' gallons.

The rniw^ Siate-i

Alabama.

-

AxiEona

—

Arkansas.

California.

Colorado.

Connecticut

.

I>elaware

,

District of Colnmbia .

Florida -

Georgia.

Illinois

Indiana

.

Iowa

Kansas

-

Kentucky .

Louisiana.

Maine

Maryland.

Massachusetts -

Micliigan .

Minnesota

.

Mississippi -

Missouri.

Montana.

Nebraska

.

Nevada

.

New Hampshire -

New Jersey .

Xew Tork

.

North Carolina

.

North Dakota.

Ohio.

Oregon .

Pennsylvania

.

Khode Island

.

South Carolina .

South Dakota.

Tennessee .

Texas

-

Utah.

Termont-

Virgiuia

.

TTashingtou .

TVest Virginia

Wisconsin

.

Wyoming.

. Mn.uiU 46.9S4i

0. -JJii

So. 410

3.SS4

33. 121

1~S. 4»
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Table 7.—EETCEXS FROM ELEEMOS'i"NABY IN STITUTIOlfS OF IHSTILLEI' SPIRITS USED EN" THE AETS. MAlfLTACTrEES,
AXU MEDICDfE IX ORDINARY GALLOX? OE PROOF GALL<jN-. A- REPORTED DURING THE YEAR EJsDTSG

DECEMBER 31, 1SS9. BY STATES ASD TEREITOBIES.

SZAXS& .AXD TCRBITOEIES.

Thernited States^

ALCOHOl. <X>LO<jyZ «PIEIT- Hl<^a w-I>-E5.

OnliBux
J

Proof ' <kdiiiaiy Proof Orimarj Proof
gaOoDS. gallons.

I

gaJlons. ^allooB. ' gallons. gaUo&s

U.e93 LfiSO

Alabajna.

Aii£oiia .

Gall&HSua --

Ocdoiado

Gameeticat

Delavafe

IMsfadct of Columbia

¥Wida
Geoiigia

IdalLo.

XewHexioo
TSewYoA
3ir<nrt3i Candina .

'SarOi Dakota .

.

CHao

(kegmi - ,.

PeHnsylvania

Blmde Island...

Sontli Caivlina

.

SoQtlil^&ata...

Texas

TCTmont-

Tti^nija

'Waebingtaa

West Yirgmia.

Wiseonsiii

13

36

:

736

11

234 50

1,433

13

4,687 1,00(

8^

41
I

I,ffi0 :

148

%sao e-H

47
!

aa

I "

«
44

42

50

303

67

10

4

106

10

10

Orfinarr Proof JOrfiziarr Prcif Ordinarr Proof Orffioaiy Proof
gaJlfwisT gaDxms.*^' gaUoiis.! traiUmK galkms. giaJ'-ii^. faiJ^-n;. ^alkms.
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Table 8.—RETURNS FROM RETAIL APOTHECARIES OF DISTILLED SPIRITS USED IN THE ARTS, MANUFACTURES,
AND MEDICINE IN ORDINARY GALLONS OR PROOF GALLONS, AS REPORTED DURING THE YEAR ENDING
DECEMBER 31, 1889, BY STATES AND TERRITORIES.
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]!Y JOSKIMI 1>. WEEKS.

SCOPE OF THE REPOET.

The investigatioiis which form the basis of this report correspond to those at the census of 1880, and are

described in the monograph on the manufacture of glass for the Tenth Census, as follows: "The investigations were
confined exclusivelyto those worliswhichmanufacture glassfromthecrude material, ormake the ' metal ', as it is termed,

and do not include any statistics of those establishments in which manufactured glass is a raw material j or, in

other words, this report only covers establishments in which glass is made, not those in which it is reworked, and
does not, therefore, include statistics of manufactories of painted or stained glass, mirrors, chemists' ware, etc. In

cases, however, where the glass is reworked in the same establishment in which it is made, as where rough plate is

polished or glassware is engraved or decorated, the tables includethe statistics of such reworking, it being regarded

as only a part of the manufacture of glass in these works, or as having such a close relation with its manufacture

as to make it practically impossible to separate the statistics of the crude from the reworked glass ". The year

covered by this report is the census year ending May 31, 1890.

The classification adopted in the collection of the statistics for the Eleventh Census follows the same division of

the industry into four branches as that used in 1880. It is not, however, to be regarded as a complete classification

of glass, but as one made necessary by the conditions of its manufacture in this country. This classification is as

follows

:

1. Plate glass factories, including those making rough, ribbed, or polished plate for window glass, mirrors,

skylights, partitions, etc. This class also includes rolled cathedral plate.

2. Window glass factories, including those manufacturing cylinder or sheet window glass.

.3. Glassware factories, including those manufacturing flint (lead or lime) glass, both blown and pressed, lamp
chimneys, and flint druggists' and chemists' ware.

4. Green and black glass factories, including those producing green, black, amber, etc., bottles, fruit jars,

carboys, demijohns, and other hollow ware, aud green druggists' ware.

The statistical results for the industry in its entirety at the census of 1890 are summarized as follows:

SUMMARY OF GLASS MANUFACTURP: : 1890.

Number of establisbmeuts reporting 29i

Capital $40, 966, 850

Miscellaneous expenses $2, 267, 696

Average number of employ<;s (aggregate) 45, 987

Total wages $22,118,522

Officers, firm members, aud clerks

:

Average number 1,095 ,

Total wages $1, 2.32, 561

All otber employes

:

Average number 44,892

Total wages ..... $20, 885, 961

Cost of materials used - $12, 140, 985

Value ofproducts $41, 051, 004

Number of furnaces 564

Numl)er of pots in furnaces 4,932

No preceding census inquiry has comprehended data relating to the cost of manufacture other than statistics

of wages and materials. The current inquiry was designed to embrace the entire cost of production other than

what is involved in use of capital and plant, for interest, and depreciation.

The difference between the cost and the value shown must not, however, be taken as indicating the profit or

earnings of capital, because these statistics contain no information relating to cost of selling, mercantile losses, and

depreciation of plant. The census inquiry was intended to ascertain only the relations which capital, miscellaneous

expenses, wages, and cost ofmaterials used bear to the value at the works of the products ofmanufacturing industry,

excluding all cost or expense pertaining to the mercantile portion of the business.

In the statement on the following page the data for the entire industry are distributed to the various branches

which have been described, and the proportion borne to the whole industry by the respective items shown for each

branch is indicated by the percentages stated.
rn -I
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SUMMARY SHOWING THE PERCENTAGE OF EACH ITEM TO ITS TOTAL FOR THE ENTIRE INDUSTRY, GLASS
MANUFACTURE, BY BRANCHES: 1890.

Number of establishments reporting.

Capita] 1 r -

Miscellaiieoua expenses

Average number of employes (aggre-
gate).

Total wages

OflBcers, firm members, and clerks

:

Average number -

Total -wages

All other employes

.

Average number

Total wages

Coat of materials used

Value of products

Number of furnaces

Number of pots in furnaces

AGGREGATE GLASS
MANUFACTURE.
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There were 23 establishuients, having a capital of $591,000, with 27 furuaces coutaiuiug 215 pots, reported as

idle at the census of 1880; also 11 establishments iu part idle, having 14 furnaces containing 134 pots entirely idle.

No inquiry was made at the census of 1890 respecting new plants iu process of construction, therefore no data

are available for comparison with the statistics published in the report for 1880.

The following comparative sumniarj^ includes only statistics for establishments actively engaged in the

production of glass as reported at both census periods:

comparative" SUMMARY, WITH PERCENTAGES OF INCREASE, GLASS MANUFACTURE, BY BRANCHES: 1880 AND 1890.
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STATEMENT OF RELATIVE AMOUNT OF CAPITAL TO EACH BRANCH OF GLASS MANUFACTURE: 1880 AND 1890.

BRANCHES.
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The schedule of inquiry contained a series of questions designed to obtain the total cost of materials used in

the manufacture of the products reported, and also the quantity and cost of each of the specified classes of

materials. The results of the inquiry are presented under the appropriate headings of the tables for the
manufacture as a whole and also for its several branches, but they should not be accepted as stateirients of the

exact quantities and cost of the respective classes or kinds of materials, because, in some instances, the cost of

the raw material is represented by the labor expended upon it. Under the head of fuel there are instances of •

manufacturers using natural gas who report no specific cost therefor, because it "proceeds from wells on'^iieir

premises, and the annual cost of 1-abor and piping connected with its use is comprehended by replies under other

heads. The following materials not specified in the tables are among those included in the column headed "All
other materials": emery, cotton cloth, felt, plaster of paris, fire brick, red brick, furnace stone, iron castings,

cannel coal, charcoal, wrought iron, oxide of cobalt, zaffer, beeswax, black lead, and supplies used for ordinary

repair of farnace.

VALUE OF PEODUCTS.

The following table shows the relative value of the products of each branch of the industry at the census
periods of 1880 and 1890, respectively

:

RELATIVE VALUE OF PRODUCTS FOR EACH BRANCH OF THE GLASS MANUFACTURE : 1880 AND 1890.

BRANCHES.



316 MANUFACTURING INDUSTRIES

PLATE GLASS.

Table 3 contains the statistics reported at the census of 1890 relating to the manufacture of plate glass by 16

establishments.

From the data reported it appears that the total value of products was $4,869,494; the total quantity of glass

cast was 19,319,509 square feet. Of this quantity 3,106,831 square feet valued at $337,057 were sold in the rough state,

2,773,824 square feet valued at $279,407 were made into cathedral glass, and 9,100,111 square feet were made into

polished plate valued at $4,172,484. The value of other products, consisting of-opaleseent glass-disk-Sj-dock lights,

ribbed glass, etc., was $80,546. "

The quantity unaccounted for is 4,338,743 square feet, or 22.46 per cent of the total quantity cast. This represents

the quantity of cast plate in process of manufacture, also of rough plate broken up and used as cuUet, and also of

opalescent glass disks, dock lights, ribbed glass, etc., the quantity of which was not reported. It appears that the

average value per square foot of polished plate was 45.85 cents as compared with 76.20 cents iu 1880; the increase

in quantity of production was 773.33 per cent, while the decrease in value per square foot was 39.83 per cent.

WINDOW GLASS.

Table 4 contains the statistics reported at the census of 1890 relating to the manufa(iture of window glass by
84 establishments.

This table presents only the totals for the United States and for the states of Indiana, New Jersey, and
Pennsylvania; the totals for Illinois, Maryland, New York, and Ohio having 3, 4, 8, and 21 establishments,

respectively, in addition to other states in which there were less than 3 establishments, have been grouped in

one sum. It the totals for these states were separately published in connection with similar totals for "the other

branches of the industry and for the entire industry, the operations of individual establishments in those branches

in which there are less than 3 establishments could be identified by deducting from the totals for the entire industry,

in the states named above, the totals for those branehes of the industry in which there are 3 or more establishments.

It appears that the total quantity of window glass produced by the 84 establishments was 3,768,884 boxes of

50 square feet, valued at $9,037,187, or an average of $2.40 per box, as conipared with $2.71 in 1880. The increase

iuthe quantity produced is 102.11 per cent, while the increase iu its value is 79.05 per cent. The decrease iuthe

average value per box is 11.44 per cent.

GLASSWARE.

Table 5 contains statistics reported at the census of 1890 relating to the manufacture of glassware by 125

establishments.

The products of this branch of the glass industry comprise flint or lead and lime glassware, both blown and
pressed; lamps and lamp chimneys, and flint druggists' and chemists' ware.

An attempt was made to ascertain the total number of pieces of certain kinds of glassware made; the data

obtained are, however, far from complete and do not represent the total quantity or total value of the different

classes. They may be taken as an indication of the relative values per unit of the respective classes of product,

and are stated as follows

:

TUMBLERS AND GOBLETS.

Obin

Pennsylvania.

Number of
gross.

45a, 235

206, 800

Average value
per gross

$555, 273

780,069

$1.23

3.77

LAMPS.

STATEK.
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PUNT BOTTLES, PRESCRIPTION AND f'LASKS.

I

^inois

Indiana

Maryland —
New Tork . .

.

Ohio

Pennsylvania

I

I

Number of

!

gross.

12, 000

177, 000

170, 497

8,708

, B5, 436

823, 889

Value.

I

.Average
value

per gross.

$30, 000

,479, 679

509, 900

37, 500

151, 486

2, 083, 952

*2.50

2.71

2.09

4.31

2.32

2.53

GREEN AND BLACK GLASS.

Table 6 coatains the statistics reported at the census of 1890 relating to the manufacture of green and black

glass by 69 establishments.

The products of this branch of the glass industry comprise green and black bottles aud vials, beer bottles,

fruit jars, demijohns, carboys, telegraph insulators, and similar articles made of green or black glass.

An attempt was made to ascertain the number of pieces in certain classes of products, but the data are not

complete. The totals of the returns which contained specific statements of products are as follows, but may only

be taken as an indication of average values per unit and not as representing the total value or quantity of the

resiiective classes of product.

GREEN AND BLACK BOTTLES ABOVE 8 OUNCE, NOT INCLUDING FRUIT JAKS AND BEER BOTTLES.

Illinois

Maryland

Missouri ......

New Jersey .

.

-New York —
Ohio

Pennsylvania .

Number of
gross.

44, 298

5,600

4,748

75, 266

19,491

1,123

72, 661

33, 000

20, 627

234, 881

90, 401!

5,062

359. 565

Average
value

VIALS, 8 OUNCE AND UNDER.

California

Colorado

Maryland . . . ,

.

New Jersey ..

New York

Ohio

Pennsylvania

.

10,000 ,
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EMPLOYES AND WAGES, BY CLASSES AND OCCUPATIONS.

Table 7 contains statistics showing by classes the average number of men, women, and children employed in

the mannfactare of glass during the census year 1890, and the average weekly earnings of each number in the

respective classes, excepting pieceworkers.

It should be borne in mind that the number of hands reported is the average number employed during the year,

that is, the average number having continuous employment for the full time reported by individual establishments.

Upon this basis the computations are made to obtain the average weekly earnings. The average number of

employes reported for each establishment is multiplied by the number of weeks embraced by its term .of operation;

the result is the number of weeks required for 1 employ^ to perform the labor. Aggregating such results of

individual reports, the number of weeks required for 1 employ^ to perform the entire labor is obtained. This

number, used as a divisor for the total wages reported, produces the true average weekly earnings.

The table includes officers, firm members, and clerks; it also shows the distribution of. the average number of

employes at various weekly rates of wages (excluding pieceworkers), and the average number of hours in the

ordinary day of labor in the various states.

The employes as presented in Table 7 may be distributed into 3 groups. Group 1 comprises offlcers, firm

members, and clerks; group 2 comprises all other employes receiving wages according to time; group 3 comprises

all operatives paid by the "piece" or according to -the quantity of production. The following statement shows the

numerical proportion of each group in the whole body of employes and their relative share of the total wages

:

CLASSES OF EMPLOYES.



Total

.

GLASS.

STATEMKNT OF INTERVALS OF PAYMENT, GLASS MANUFACTURE: 1890.

319

Plate glaaB

Wmdow glass (a)

Glassware (6)

Green and black glass .

Number of
establish-
meDts.

Number of
employes.

.1

76
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Table 1.—DETAILED COMPARATIVE STATEMENT, GLASS

STATES AND TERRI-
TORIES.

Year.

The TJnltDd States. .

.

Illinois

Indiana

Iowa

Kentucky

Maryland

Massachusetts

Missouri

New Jer.sey

New York

Ohio

Pennsylvania

West Virginia

All other states

1880
1890

1880
1890

1880
1890

1830
1890

1880
C1890

1880
1890

1«80
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

IJ1880

C1890

Num-
ber of
estab-
Ush-
meuts
report-

ing,
(a)

211
317

$19, 844, 699
41, 581, 598

445, 009
1,740,878

1, 442, 000
3, 556, 563

(6)

78
102

Capital.

436, 000
871,111

823,000
390, 051

1, 430, 000
2, 216, 353

2, 728, 021

3, 769, 394

1, 933, 600
2, 327, 999

1, 194, 850
4, 312,'625

7, 639, 706
20, 596, 049

550, 522
825, 313

370, 000
975, 262

AVERAGE NUMBER OF EMPLOYES AND
TOTAL WAGES.

Aggregates.

Aver-

num-
ber.

24. 177
45, 987

732
2,793

862
3.089

35

522

612
1,413

946
514

965
1,152

3,578
5,840

3.078
3,285

1,688
6,651

9,784
18, 934

946
1,405

429
911

Total
wages

.

$9, Itt, 100

22, 118, 522

342, 027
1, 232, 761

284, 207
1, 544, 831

150, 322

234, 254
708, 736

383, 342
219, 427

381, 098
596, 239

1, 300, 038

2, 862, 719

1, 046, 812
1, 484, 039

644, 520
3, 131, 578

3, 897, 306
9, 247, 160

311, 650
558, 025

166, 524
633, 007

above
16

years

.

17, 778
37, 117

G32

2,700

24

524
1,061

828
473

709
1,054

2,762
4,741

2,116
2,641

1,170
5,258

6,999
15,244

. 615
: 1, 004

340
695

Fe-
males
above

15
years.

741
1, 927

53
209

81
549

294
753

100
190

Chil-
dren.

5,658
:

6,943
i

100
527

114
180

60
22

220
97

770
1,045

912
550

437
844

2,491
2,937

231
211

79
302

MATERIALS USED.

Total cost.

$8,028,621
12, 140; 985

297, 842
682, 248

433, 733
865, 374

3,248

296, 337

329, 864
127, 180

361, 871
657, 874

1, 088, 346
1, 310, 953

944, 691
825, 498

459, 333
1, 602, 699

3, 360, 660
6, 294, 992

208, 064
277, 033

187, 183
301, 807

Mixing
sand.

(Tons.)

155, 447
369, 328

9,767
23, 693

7,124
31, 821

5,344
12,703

2,205
1,920

8,042
11, 690

26, 282
49, 278

16, 122

21, 050

10, 008
54, 406

61, 452
149, 239

3,183
6,350

2,350
8,178

Grind-
ing
sand.

(Tons.)

39, 500
227, 416

32, 300
50, 000

Soda
ash.

(Tons.)

49, 626

96, 777

2,495
7, 324

2,854
7,608

Sadt
cake.
(Tons.)

Nitrate
of soda.
(Tons.)

7,877
38, 092

648
2,143 692

7,200
22, 652

154, 764

840

4,694

337

1,902
2,558

3,071
4,130

8,274
16, 644

5,865
6,444

3,244
12, 894

18, 419
34, 287

1,315
2,209

36
112

256
157

1,320
1,542

26
2,116

233
i,607

4,822
20, 251

Salt.
(Tons.)

t,909
2,429

200
290

194

232

332
1,628

1,841
3,277

179

416

611

598

163

90

204

105

101

127

392
649

57
652

a Includes idle establishments for 1880 and 1890 and those reported as building nt 1880.

b None reported in 1890.
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MATERIALS fSED—ciiiitiimed.

Pearlash.
(Pounds.)

592, 932

:, 544, 978

Litharge.
(Pounds.)

2, 313, 203
5, 501, 559

I

Liuje
and

qulck-
lime.
(Bush-
els.)

869, 886
929, 706

49, 607
25,525

47, 842
61.818

650

Lime-
stone.
(Tons.)

2,597
45, 482

30Q
3,387

6,877

Arsenic.
(Pounds.)

713, 974
1, 823, 007

26, 100
121. 308

32, 000
214, 100

Manga-
nese.

[

(Lbs.)
I

191, 146
610, 915

87, 052

400

Fuel.

Coal,
j
Wood.

(Tons.) !(Cin-ds.)

646, 898
723, 521

63, 867
67, 857

35,242
j

4,212
88.576

I

1,062

81, 050
69. 425

460
500

Coke.
(Tons.)

28,410
37, 467

400
9,233

71
280

40

Pots.
(Num-
ber.)

13, 655
8,006

627

1, 100
701

Fire clay and pot rlay.

Total.
(Pounds.)

17, 233, 891
37, 066, 652

833, 000
859, 332

692, 000
, 153, 600

37, 500

American.
(Pounds.)

9, 196, 655
23, 353, 857

817, 000
799, 332

662, 000
2, 235, 600

37, 500

Ensiish.
(Pounds.)

110, 000
1, 128, 881

German.
(Pounds.)

7, 927, 236
12, 583, 914

16, 000
60, 000

SO, 000
918, 000

Lumber.
(Num-
ber of
M

feet.)

53, 585
102. 932

2,012
4,389

1,767
11, 752

Nails.
(Kegs.)

15, 160
30, 262

544
1,860

1,040
3,552

7,tt00 166. 000 1,000

130,111
74, 300

94, 000

298.260
,

140,750 i

100

34, 035

142,4,56

500, 334

28,000
335, 216

268, 496

1, 474, 093

3,769
50, 000

20, 000
39. 873

559. 257
1, 213, 264

210, 000
786, 991

1, 218, 686
3, 086, 681

100, 000

62, 865
87, 698

2,348
20

47,275
,

12. 916

174,680
198,086

98,854
90.502

45, 635
108, 597

309. 122
268, 674

7,533
14, 107

13, 175
61,763

346
390

360
2,278

455
3,397

1,124
20,248

2.710
16, 520

6,697
4,275

24,000
104.811

38,4.53

75,256

6,600
52, 026

28, 916
375. 196

547, 266
746, 393

930
23, 300

1.500
14, 600

9,049
8,150

3.960
56, 022

12,000
17, 065

27, 505
32, 489

16, 436
124, 581

110, 178

216, 910

8,518
16, 450

23, 260

15. 723
30,248

10, 899
11,007

36, 070
71, 750

61, 530
105. 067

,52. 266
70. 853

54, 945
127. 732

278, 575
122, 771

19, 319
3.160

8,050
22, 932

1.848
Z, 726

1.184
900

3,203
510

29,144
18, 217

11,247 '

24,485
j

1.488
1,065

1,110

1,017
400

781
17, 710

587
363

150
45

6,082

2,025
2,310

2,484
2,880

3,935
890

16, 277
1,580

500
472

2,118
518

1,661
450

835
1,780

5,170
3,223

332
170

271
160

692, 000
2, 487, 620

466, 479
330, 738

951, 350
2, 210, 091

3,841.290

1. 837, 650
2, 775, 355

848, 025
7, 141, 278

6, 495, 169
13, 086, 298

933, 720
662, 550

400, 000
518, 500

68, 000
765. 420

253, 679
18,000

951, 350
2,183,211

629, 000
1, 868, 290

242, 000
925. 725

700, 425
4, 847, 564

3, 541, 981

8,931,215

933, 720
595, 000

195, 000
184, 500

38, 000

60, 000

624, 000
1, 684, 200

152. 800
312, 738

26, 880
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Table I.—DETAILED COMPARATIVE STATEMENT, GLASS



CLASS.

MANUFACTUKE, BY STATES AND TEURITORIES: 1880 AND 1890—C'outinued.

323

EQt'IPiMKNT OF PLANT (NUMBKK). (6)
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Table a.—DETAILED STATEMENT, GLASS

The United States

Il]lUl>iM

ludiaiia
Maryland
Masaacliusetta
Missouri
'New Jersej'
New York
Ohio
Pennsylvania
West Virginia
All other states (a)

Num-
ber of
estab-
lish-

ments
report-
ing.

Aggregate.

;;9-l $40, 966, 850

13

21

U
6

5

U i

30
59

,

99 .

7
,

1, 721, 878
3, 556, 563

871, 111

365, 051

2, 201, 353
3, 744, 89i
2, 297, 699
4, 094, 677

20, 469, 049
825, 313
829, 202

V.ilue of plant.

Total.

$25, 437, 450

1, 025, 171

2, 625, 300
527, 102
185, 000

1,641,153
1, 858, 200
1, 243, 700
2, 267, 212

13, 167, 174
377, 757
519, 586

Land.

$5, 097, 726

213,

195,

142,

33,

164,

239,

261,

281,

,377,
33,

157,

Buildings.

$11, 401, 021

637, 334
879, 794
296, 692
99, OOO

858, OOO
1, 168, 200

724, 000

1, 369. 696
4. 933, 615

213, 000
221, 690

Machinerj'
tools,

and imple-
ments.

$8, 938, 703

173, 937
1, 650, 606

88, 500
53, 000

619, 000
451. 000
257, 900
615,994

4, 856, 214
131, 757
140, 895

Live assets.

$15, 529, 400

696, 707
931, 263
343, 919
180, 061
560, 194

1, 886, 694
1, 053, 999
1,827,465
7, 291, 875

447, 556
309, 677

Kaw ma-
terials.

$2, 159, 860

186, 287
173. 020
74, 561
24, 485
94, 950

260, 988
139, 629
186, 872
925, 989
36, 319
66, 760

I

Cash, bills

Stock in I and accounts
process and

,
receivable,

finished
I
and all sun-

products on dries not else
hand.

$6, 339, 196

where re-

ported.

$7, 030, 344

169, 022
417,290
259, 358
97, 660

211, 519
737, 204
418, 079
858, 627

2,901,111
144, 652
133, 874

351, 398
340, 953

10, 000

58, 006
253, 725
898, 502

495, 391

781, 966
i, 464, 775
266, 685
109, 043

4
5
6
7
8
9

10
11

12

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES— Continued.

Operatives, skilled and unskilled.

Males above 16 years.

I

I
Num-
lier.

The fnifi-d States.-.., 24.337

Illinois
Indiana
Maryland
Massachusetts
Missouri
New Jersey —
New York
Ohio
Pennsylvania.

-

"West Virginia-
All other states

1,547
1,7)9

554
362
866

2,664
2,170
3,709

10, 021
334
401

$10, 664, 728

628, 981
631, 306
146, 902
143, 341
411, 492

1, 023, 503
1, 053, 740
1, 738, 097
4, 537, 074

140, 289
211.003

Females above 15
years.

Num-
ber.

1,626

20
135
24
19

"Wages.

$273, 064

40
62

526
669
127
14

3,860
14, 611
"0, 864
3,732

8, 245-

11, 880
71,711

127, 366
21, 796
3,000

Children.

Num-
ber.

524
180
286

- 12

97

1,026
481
824

2,676
190
202

"Wages.

$918, 746

62,

19,

33,

1,

17,

114,

74,

121,

422,

29,

32,

Pieceworkers

.

Males above 16 years

Num-
ber.

11,727

668
914
491
-103

150
1,937
417

1,344
4,803

636
264

"Wages.

$8, 881, 623

492. 545
790, 798
605, 019
51,860

112, 881
1, 682, 296

265, 867
961, 939

3, 553, 862
306, 060
258, 487

Females above 15
years.

Num-
"Wages. I

.$59, 181

160
5,146
2,616

27. 324
10,836

Children.

Num-
ber.

Wages.

19
69
20

261
21

$88, 619

5,406

1,200

1, 500

11,788
5,000

CO, 40S

2,892

MATERIALS USED—continued.

The "United States -

Illinois

Indiana
Maryland
Massachusetts- -

Missouri
New Jersey
New York
Ohio
Pennsylvania--.
West Virginia - -

All other states.

Pouuds

2, 544, 978

77, 000
74, 300

34, 035
500, 334

,336, 216
1,474,093

50, 000

$135, 047

3,550
4,458

1,857
27, 237
•16, 985
77, 440
3,600

Litharge (or red lead).

Pounds.

6, 501, 559

40, 000

94, 000
140, 750

39, 873
1, 213, 264

786, 991
3, 086, 681

100, 000

Cost.

$300, 096

.400

4,975
8,445

35, 810
167, 499
5,800

Lime.

Bushels.

25, 526
59, 603
36, 857

12,916
191,086
66, 062
106, 040
252, 278
14, 107

61, 763

Cost.

$136, 616

Quicklime.

Bushels.

104, 469

2,215
50. 841

20

7,000
24, 440
3,557

16, 396

$13, 477

435
;,596

1,500
4,887

356
3,697

6,877

390
2,278
3,397

778
6,932

20,248

1,195

Cost.

$136, 460

13, 122

16, 397

937

6,460
13, 648
1,824

16, 534

2,168

a Includes states having less than 3 establishments in order that the operations of individual establishments may not be disclosed. These establishments are

distributed as follows : California, 1; Colorado, 1; Delaware, 1; Georgia, 2; Kentucky, 2; Michigan, 1; "Wisconsin, 1.
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MANUFACTURP:, RY states: 1890.

MISOKLLANROrS KXi»KNSKS.

Tdtjll.

Kout puid
tot

tenilncy.
Taxes.

$2, 267, 696

134,625
360,384 1

35, 847
35,760

116, 397
116, 009

167, 000
294, 744
911, 178
40, 805
54,047

$70, 265

6,650
31, 400

700
28, 300

3,125

$177, 578

5,847
13, 637
9,193
2,811
5,812

18, 526
11, 743
20, 355
80, 855
4,301
4,498

IiiHiirance.

$287, 850

AVERAGE Nl'MRER OF EMPLOYICS AND TOTAL WAGES.

Ottlcers, firm members, and clerks.

Repairs, "rrti- Iiifereat, paid .,i„...j
uary, i.r on cash nsed „^" ?<>"drios l|

not eisowbure
\

reported.

Ag^jregatea.

buildings and
maclnnery.

I cash used
,

in the
Ijusiness.

12, 275
20, 915
9,832
2,560

14, 204
21, i02

17, 758
48, 523

130, 370
4,530
5,775

$350, 810

29, 802
86, 302
6,041
4,309

12, 005
27, 200
17, 829
31, 939

116, 489
8,950
9,944

$412,.!2l $968, 872

12, 193

30, 230
6,886
3,970

48, 676
26, 346
25, 631
65, 587

174, 805
1,650

16, 347

74,

209,

3,

22.

35,

16,

63,

127,

380,
'21,

14,

Averiige
number.

2,793
3,089
1,413
514

1,152
6,840'

3,285
6,651

18, 934
1,405
911

1'otal wages.

$22, 118, 522
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Taislk 2.—DETAII-ED STATEMENT, GLASS
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MANUFACTURE, BY STATES: 1890—Continued.

MATERIALS USED—Continued,

Fire clay and pot clay—Continued.

JSnglish.

Pounds.

1,128,881

290, 000
392, 848
200, 000
208, 033

Cost.

$11, 651

3,857
4,082
1,000
2,374

German.

60, 000
918, 000

1,684,200
312, 738
26, 880

1, 683, 000

1, 456, 782

2, 093, 714
3, 947, 050

67, 550
334, 000

Coat.

9, 215

10, 305
10, 512
3,589
201

20, 897
11,593
16, 981
31,716

, 500
3,045

Pots, not including those
made at works.

Number.

498
701
363

45

98
518
450

1,780
3,223

170
160

$393, 875

31, 948
30, 055
15, 275
1, 328
4,740
16,724
6,905

91, 884
175, 444
12, 222
7,350

Total coat of
lumber, nails,

straw, hay,
casks, and
barrels.

$1, 853, 462

78, 324
174, 827

37, 220
19, 797
30, 957
150, 530
123, 681
317, 906
837,633
56, 400
26, 187

Lumber,
iucluding that

in boxes
purchased.

$1, 080, 937

62, 025
147, 899
19, 048
13, 266

26, 187

112, 260

68, 394
, 1.12,811

444, 240
16, 230
18, 577

$82, 837

Straw and
hay.

Coat.

Casks and
barrels.

$274, 941 $414, 747

7,855
16, 272
6,070
2,350
2,589

24, 414
15, 138

44, 773
140, 045
11, 200
4,235

3,840
1,000
8,792
3,500

88
145

31, 020
107, 799
228, 893
27, 670
2,000

All other
materials.

,$1, 289, 5U3

78, 817
91, 420
15, 933
18, 248

147, 091
53, 817
37, 843

159, 273
636, 095
20,443
30, 523

FoMshing
machines.

ECiL-n>MENT OF PLANT (NOMI)ER)—continued.

214

Clay-
grinding
mills.

Flatten-
ing

ovens.

Monkey
ovens.

Glory
holes.

199
41

130
370
24
6

Presses
or press-
ing ma-
chines.

Leers.

17
30

243
403
85

50
47

142
241
33

1

Shops.

115
77

148
33
23

323
236
441

1,316
104
78

Criuip-
ing ma-
chines.

57
151
10

Finish-
infi ma-
chines.

Grinding
and en-
graving
machines.

50

47
23

258

Horses. Mules.

25
23
21
11

15
122
65

31
189
12
28

48

Carts, Drays

Cost of
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Taulk 3.—detailed STATEMENT,
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PLATE GLASS, BY STATES: 1890.

!

MISCELLANEOUS EXPENSES. '

'1
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Tablk 4.—detailed STATEMENT,

>.' umber
I
of estab-

ilishments
report-
ing.

Value of plant.

A^jrregar'e.

H(iil(lin^'.s

The TTnited .States

Indiana
New Jersey
Pennsylvania
All other states {a}

$8, 119, 935

723, 100

967, 923
3, 753i 207
2, 675, 705

Maclliuery,
I tools, ana

I

imple-
' inents.

Li ve assets.

$5, 523, 854

503, 500
597, 000

2, 702, 250
1, 721, 104

$1,812,700

77, 500
111,500

1.290,000
333, 700

$2, 819, 932

253, 000
365. 000

1, 029, 500
1, 172. 432

$891, 222

173,000 I

120,500
'

382, 750
214, 972

,$2, 596, 081

219, 600
.370. 923

1,050,957
954, 601

Raw
materials.

$453, 376

52, 300
50, 732

220, 725
129,619

Stoolc in

process and
finished

products on
band.

$1, 232, 340

103, 900
106, 921
412, 516
600, 003

Cash, hills
and accoitittB

receivable,
and all sun-

. dries not

reported.

$910, 365

63,400
213,270
417, 716
215, 979

The United States

Indiana
New Jersey
Pennsylvania
All other states

AVEKAGK NUMBER OF EMPLOYi5:S AND TOTAL WAGES—Continued.

Operatives and skilled.

Males above 30 years.]

^-•i Wage. Num-
ber.

Wages.

268
210
662

1,329

$1, 514, 928

124, 530
130, 279
390, 240
869. 879

$23, OSO

75
i

23,020
1

I

Males aWvb 36 years. Children

.

1,845

78
318
599
850

Num-
ber.

$686, 615

25, 250
103, 619
252, 373
305, 373

Wages.

$2, 204

1,580
624

Pieceworkers.

Males above 16years.

Num- TIT

ber. I ^*Ses.

427
511

1.189
691

$2, 659, 794

384, 971
483. 206

1,190,457
601, 16-0

Children.

Num-
ber.

Wages.

$26, 405

1,500

23, 917

MATERIALS USED—continued.

The United States

Indiana
New Jersey
Penns.ylvania
All other states

Pounds. I Cost,

621, 686

24, 500
11,724

285, 746
299, 716

$22, 467

1,672
403

9,773
10, 609

Mauganese.

Pounds. Cost

4,600
17, 000

190
800

$684, 550

18, 388
119, 741

289, 459
266, 982

Natural gas.

Cost.

$242, 479

212, 795
29. 484

Tons. Cost,

296, 502

14, 515
33, 581
67, 643

180, 763

97, 542

18, 188
101, 198
74, 125

204, 031

Coke.

Tons.

2,742

2,070
168
604

Cost.

$11,011

7,936
336

2,739
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WINDOW GLASS, BY STATES: 1890.

MISCELLANEOUS EXPENSES.

Total.

$.559, 307

122, 527
40,258
168, 898
227, 624

Rent
paid for
tenancy.

Taxes,

9,36S $51,227

4,700
1,168
3,500

4,987
4,700

26. 999
14, 541

Repaira,
ordinary, of

In8nrH.n<in.. Imildings

I

and
j
machinery

$90, 528

7,544
8,280

42, 252
:i2, 452

$90, 765

35, 596
11, 050
20, 829
23. 290

Interest
paid on
c^hnised

ill the
business.

.$77,492

4,400
6,970

11,224
54. 898

All sun-
dries not
elsewhere
reported

.

AVEHAGE NTMBEH OF EMPLOYl^S AND TOTAL WAGES.

$239, 927

70, 000
4,558

66, 426
98, 943

AggregateH.

Average
number.

Total
wages.

7,513

79']

1,104
2,664
2.949

$5, 080, 874

554, 528
736, 472

1,937,341
1, 852, 533

OtiBcers or firm
members actively
engaged in the in-

dijslry or in super-
vision.

Males above 16

years.

Num-
ber.

3

7

Wajies.

$95, 747

3,670
8,125

27, 155
56, 797

Males above 16
years.

Num-
ber.

Wages.

^69, 484

15,327
7,166

29, 055
17, 936

Females above
15 years.

Num-
bef.

Wages.

$2, 677

780
997
500
400

MATERIAI.S USED.

Aggregate
post.

Mixing shihI.

$2, 726, 905

213, 678
366, 203

1, 187, 841
959, 183

11,055
14, 594
40. 210
42,446

-$215, 210

27. 646
16, 991

85, 741
84, 832

Soda ash (carbon-
ate of soda).

12, 057

1,267
4,183
1,402
5.205

Co«t.

$339,197

36, 737
129, 866
38, 759
133,835

Salt cake (sulphate
of soda).

2,819
42

15,807
10, 950

$458, 704

28, 940
876

272, 354
156, 534

Salt (chloride cif

sodium).

100
200
53

Bushels.

10,563

10, 563

$4,113

4,113

Quicklime.

101,049

215
7,000

16, 396
78. 338

35

1,500
3,697
7,789

3,772
3,337
8,860
8,372

$77, 714

9,692
13, 528
32, 885
21, 609

MATERIALS USED—continued.

Fuel—Continued.

Wood.

Cords. Cost. *^ T^arrels. (Jost. i

2,671
921

8,625

$31, 268

8,357
2,203
20,708

1,125

Fire (day and pot clay.

Total.

P(tuuds. Cost,

$2,250 20,963,666

2,250
1,363,000
1, 057, 500
8, 479, 932

10, 063, 234

$177, 560

16,930
14, 653
76, 271
69, 706

Pounds. Cost

12, 431, 073

453, 000
518, 500

6, 342, 232
5, 117, 346

$103, 567

6,700
6,300 i

58,120
'

32, 447

English.

Pounds. Cost

642, 700

4,700
538, 000

$4,335

70
4,265

German.

Pound.s. Cost,

910, 000
539, 000

2, 133, 000
4, 407, 888

$69, 638

10, 230
8,353

18, 081
32, 994

Pots, not including
tliose made at

works.

Num-
ber.

1,446

397
159
202
598

$50, 134

14, 885
4,445

12, 042
18, 762

PRODUCTS.

Total
value.

$9, 058, 802

. 885,745
1,316,170
3, 648, 577
3, 208, 310

Window glass.

Boxes

.

3, 768, 884

-i360, 114,
622, 432

1, 430. 455
1, 355, 883

Value.

$9, 037, 187

«85, 74p
1. 295, 100
3, 648, 5''7

3, 207, 765

All other
products.

$21, 615

21, 070

'545

EQUIPMENT *iV PLANT (NUMBER).

Fur-
naces.

Pots.

64

138
188
400
573

Clay
grinding
mills.

Flatten-
ing Monkey

ovens.
Horses. Mules. Wagons. Carts. Drays.

Coat of
new con-
struction.

$54, 373

1,800
60, 773
1,800
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Tablk .S.—detailed STATEMENT,

Tlie TTnited States--. ..

Illinois
Indiana
Maryland
l^ew Jersey
New York
Ohio
Pennsylvania
West Virginia
All other states (a)

Number
of estab-
lishments
report
ing.

Agjirejrate.

$15. 448, 196

783, 138
312, 463
371, 205
866, 099
823, 573

2, 487, 144
8, 432, 043

825, 313
547, 218

Value of plant.

'lotal.

$8, 203, 164

384,

117,

212,

407,

418,

1, 391,

4, 642,

377,

322,

f1, 839, 502

80, 802
29. DOO
35, 000
21. 600
74, 600

191. 322
1, 292, 245

33, 000
81, 333

Ituildiugs-

338, 73

214, 164
69, 794

127. 419
215, 000
202, 000
773, 998

, 888, 364
213, 000
135, 000

Machiuer.y.
tools, and

implements.

$2, 524, 923

89, 224
48, 506
49, 589

170, 925
141, 631

425, 782
1, 361. 609

131. 757
106, 000

Xiive aMSHt.-*.

Total-

$7, 245, 032

398, 948
164, 663

159, 197

458, 674,

405. 242
1, 096, 042
3, 889, 825

447, 556
224,885

Ravr
inatpriaLs.

$799, 656

29,

28,

68,

65,

104,

322.

30,

48,

Stuck in

process a;id
finished prod-

ucts on
hand.

$2, 856, 889

96,647
47,390

121, 146
176. 333

128; 003

^63, 103

, 579, 388
144, 652
100, 227

Cash, bill

and accounts
receirabla,
and all sun-
dries not
else-where
reported.

$3, 588, 484

206, 052

87,553
10, ODD

214, 158
212,217
528, 365

1,987,548
266, 586

76, 006

AVERAOK NDMBER OF EMPLOTKS AKD TOTAL -^VAGES—COntinued-

Oi>erativ*'s-.nivd .-iliill^.d.

Males* above 10 veHrs.

Number., "Wages.

Females al)OVv> 15

years.

The fnited States-

Illinois
Indiana
Maryland
New Jersey
New York
Ohio
Pennsylvania ..-

"West virginia..-
All other states .

7. 580 $3, 709. '

139
260
49

231
804

1,844
3,765

215
283

84, 740
71, 679
29, 334

151, 700
498, 347
846, 421

. 782, 982
95, 494

148, 391

22
52

209

"Wages.

$141. 268

3,860
1,600

4,060
9,800

34, 162
72, 986
12, 800
2,000

Cliildie-j.

50
75
8

50
134
,'197

1,491
169
12

"Wages.

$374,070

8,900
9,644

936
5.000

22, 627
62, 228

239, 429
23, 806
1,500

Unsliiilefi.

ilalcs above 10
years.

Number,

420
32

157
327
261
660

1.325
119
108

"Wages.

$1,124,727

132, 850
9,180

30, 345
102, 427
94, 940

221, 830
438, 572
44, 795
49, 788

Females abo-*-e 15
years.

Number.

707

24

15
10

312
262
G4
20

"Wages.

$101, 282

6,864
3,825
2,080

36, 349
38, 436
8,996
4,732

Cbildren.

Num-
ber.

202
23

240
350
178
291
515
31
20

Wages.

$230, 249

19, 570
2,250

28, 572
33,490
30, 234

43, 522

65, 544

5,400
1,667
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GLASSWARE, BY .'STATES: 1890.

.MISCEI,L.\NEOt;ti liXPENSES.

Total.
Kuiit paid

for
tenancy.

Xuaiir-
anoe.

M0,!80 . .$03,520

47,

29,

15.

8,

58.

175.

444,

40,

43,

17, 800
200

22, 180

3,199
1, 675
3.508
3,593
3,503

13. 809
32, 760

4,301
3,178

liepa,ira.

ordinary, of
buildii!g.s

. and
machinery.

lutereab
paid ou

casli used
iu tlio

business.

All sun-
dries not
elsewbi^re
reported.

?lU7.9.:i

4. 8:j6

3.551

5,078
1.563
6, 500

25, 326
53, 738
4,536
2,823

$153,836
i

$118,859

IC, 118
10, 156
3,500
1,475

10, 210
16, 183
82, 735
8,950
4, 209

3,793
4,330
3, 380

2, 312
5,800

27,710
62, 414
1,650
7,470

$374, 763

19. 333
9.800
500

"i5,'67J

92, 539
190, 466
21, 368
25, 683

AVEEAOE NDMBER OF EMPLOYES AND TOTAL WAGES.

Aggre;!;ate8.

Average
number.

Officers or firin

members actively
engaged in the
industry or in
supervision.

;j
>Iale.s above

Total wages.'

Num-
ber.

23, 313 SIC, 166, 203

456,

324,

368,

647,

791,

1, 942,

4, 771,

558,

306,

3

9
65

110
18.

"Wages.

$361,419

1,

15,

83,

183,

29,

11.

Clerks.

Males above
i

J'eiuales above
jl

15 years.

Num-
ber.

Wilgc

$330, 463

Nuiii-

I
bar.

10,300
7,150
9,768

34, 697
19, 100
02, 794

156, 690
17, 046
12, 858

""A' age

$4, 703

312

865

2,938
650

AVERAGE NUMBEIt OF EMPLOYtS AND TOTAL WAGES—cont'd. MATERIALS USED.

Pieceworkers

Hales above IG

years.

Num-
ber.

6,568

247
184.

242
341

130
827

2,855
636
106

Yv'ages.

S3, 689, 832

182, 577
204, 147
257. 326
306,580
85, 920

540, 851

1, 733, 737
306. 060
72, 625

JTemalea above 15
years.

Num-
ber.

"Wages.
Num-
ber.

$42, 750

10

12

00
83

2, 080
2,510

27. 32-1

10. 83U

03
20

159
21
10

$36, 284

"5,406

10, 800
5,000

. 30, 986
2,892
1.200

Aggregate
cost.

$4, 023, 234

256, 007
187, 706
139, 971

189, 364
337, 499
982, 067

2, 446, 746
277, 033
108, 18]

Mixing sand. Soda asli
jj

Salt cake
(carbonate iti' soda). 11 {sulphate of soda).

7,248
5.996
0,721
4,720
3, 995

24, 867
65, 200
5,350
1,649

Cosi

f365, 915
j

38, 070 $1. 274, 382

11, 277
15, 004

I

20. 133
17,966
20,385
74, 107
180,958
20,845
5,240

j 2, 668
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Tablk S.—detailed STATEMENT,

MATERIALS USED—continued.

The United States.

-

Illinois
Indiana
Maryland
New Jersey
New York
Ohio
Pennsylvania
"West Virginia .

.

All other states

Fire clay and pot
clay—Continued.

Pound.s.

$11,793

8,000
200, 000
175, 280
173, .iOO

73, 400
558, 600
67, 550

161, 314

76

1,400
1,101
1,337
1,034
3,623

500
2,722

Pots, not includ-
ing those

made at works.

Num-
ber.

Total
cost of
lumber,
nails,

straw,
hay,

casks,
and

harrels.

$255, 535

20, 635
10, 370
10, 970
3,995
5,390

64, 984
124,821
12, 222
2,148

$963, 995

38^319
48,445
17, 500
24, 182
42, 479

210, 665
507, 733
56, 400
18, 272

Lumber, includ-
ing that in boxes

purchased.

Num-
ber of
Mfeet.

1,772
2,425
i,e«a
2,260

731
6,551

10, 679
1,441
1,244

Cost.

$353, 518

27, 004
38, 870
6,700
K.558
6,93e'

61, 988
167, 336
10, 230
11, 196

Kegs.

10, 093 $28, 018

880
S20
584
755
370

2,2tft.

3,973
429
72

Cost.

2,128
3,695
1,458
1,812
1,013
6,488

10; 944
1,300

180

Straw and hay.-

Tons.

23, 142

995
932
489
856
955

5,214
12, 170
1,392
139

Cost.

.$177, 426

5,347
5,880
3,342
5,092
.7, 830

36, 095
101, 244
11, 200
1,396

Casks and barrels.

Ntunber.

1, 617, 397

14, 090
3,000

27, 273
100

119,429
370, 486
982, 719
119, 800

10, 500

Cost.

$405, 033

3,840
1,000
6,000

20
20, 700

106, 094
228, 209
27, 670
5,500

All other
materials.

Coat.

$428, 180

21, 405
4,589

12, 573

1,104

13, 312
125, 326
200, 878

20, 443
28, 550
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GLASSWARE, BY STATKS: 1890—Continued.

Value of
prortucts.

$18, GOl, 2U

949, 883

C74,

1, 235,

1, 307,

3,554

8,700,

945,

561,

EQUIPMENT OF PLANT (NDMHKR).

Fur-
naces.

i:;

7

13
21

46
106
17
6

117
74
77
112
198
475

1,055
144
,'59

Glory
holes.

Sliops.
Auiieol-

ing
ovens.

634 2, i:0

28
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Tablk 6.—detailed STATEMENT, GREEN

Number
of estab-
lishments

! report-
Aggregate.

The Unkt^il States - - . .;

IlUnois !

Indiana. . -
jNew Jersey I

New York" I

Ohio
I

Pennsylvania
I

All other states (a)

I

$1, 165, 078

570. 840
347, 000

, 910, 872
684, 318
4i)2, S43

:. 311, 156
848. 040

Taiiie (jf jilant.

$3, 507, 539

318. 581

155, 000

863, 775
292, 669
246, 278

1, 136, 87:;

504, 364

Buildings.

$849, 965 $1, 931, 350

45, 698
27, 000

106, 000
97, 000
29, 500

389, 100

155, 667

221, 170

76, 000
588, 200

135, 000
136, 016
615, 751

259, 213

MacLinery,
tools. an(f
implements.

.$720, 224

51.713
52, 000

159, 575
60.669
80, 762

232, 021

89, 484

Live assets.

Total.

$3, 657, 539

252, 259
192, 000

1, 057, 097
391, 649
246, 565

1, 174, 284
343, 685

Haw
materials.

$559, 205

85, 538
31,00J

132, 073
42. 436
35, 584,

185. 405
.47, 169

Stock in
process and

finished prod-
ucts on hand.

$1,425,306

33, 375
93, 000

453, 950
113, 038

95, 891
417, 995
218, 057

Cash, bills

and accounts
receivable,
and all sun-
dries not
elsewhere
reported.

$1,673,028

133, 340

68, 000

471,074
236, 175

115, 090

570, 884

78, 459

The United States

Illinois
Indiana
New Jersey
New York'
Ohio
Pennsylvania
All other states

AVERAGE NCMBEK OF EMPLOYES AND TOTAL WAGES—continued.

{)T)ei'atives and skilled.

M ales above 1 years. ! ''''',"/l^J,^^''''^ 15 vears.

Num-
ber.

Nuiii

$788, 8;;5 I

227
79

.583

107
95

553
156

72, 240
22. 634

241, 7.52

60, 147
36, 360

268, 227
97, 485

Wages.

Children.

Num-
ber.;

Wages.

$110,743

08
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AND BLACK GLASS, BY STATES: 1890.

MtSOELLAXEOUS KXPENSKS.
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Table '7.—CLASSIFICATION OF EMPLOYES AND WAGES, AND AVERAGE NUMBER OP EMPLOYfiS

The Uuited States.

lUinoia
Indiana
Maryland
Massachusetts

.

Missouri
New Jersey

Num-
ber of
estab-
lish-

ments
report-
ing.

New York
Ohio
Pennsylvania
"West Virginia
All other states {a} .

AVERA'JE NUMBER OF EMPLOVItS IN EACH CLASS AND AVKEAGK WEEKLY EARNINGS.

Aggregates.

num.
ber.

2,793
3,089
1,413

514
1,152
5.840

3, 285
6,661
18,934
1,405

911

Total
wages.

1.232,761
1.544,831

708, 736
219,427
596, 239

2, 862, 719

1, 484, C39
3, 131, 578
0, 247, 160

558, 025
533, 007

Officers or firm mem-
bers actively engaged
in the industry or in

suporvision.

Males above 16 year.s.

Num-
ber.

Average
weekly
earnings
per em-
ploy6.

3

15
32

20
I

116
I

153
I

u!

Total
wages.

$40.70 $656,407

42.79
37.81

61.22
63.91
31.77

36.49
33.25
46.40
39.60
40.06

30, 500
36, 820

6,500
38, 150
41,166

28, 463
144, 921
275, 337
29, 900
24, 650

Males above 16 years.

Num
ber.

Average
weekly
earnings
per em -

ploy6.

640

14

42
16
15

23
108

34
89

267
16

10

$22. 30 $560, 795

25.82
19.68
19.25
21.07
19.02
19.82

26.84
24.12
22.96
24.82
20.01

Total
wt^ges.

14, 210
32, R60

12, 176
11,274
15, 661
88, 047

32. 358
82, 064

241, 553

17, 046
13, 546

Females above 15 ,vears.

Num-
ber.

Average
"weekly
earnings
per em
ploy6.

$8.54 $15, 359 14, 789

10.30

10.01
7.02

8.04
7.66
8.97

Total
wages.

Operatives and skilled.

Males above 16 years.

Num-
ber.

6,002

271

3,406

592
3,338
1,750

667
851
133
270
543

1,033

1, 277
2,684
7,098

215
118

Average
"weekly
earnings
per em-
ploy6.

$12. 88 $7, 542, 298

14.93
11.21
13.48
12.13
11.79
12.38

16. 94
14.25
12.11
10.70
17.79

Total
wages.

I

838, 333

382, 843

67, 914
118, 549
.304, 557

623, 731

775, 805

1, 351, 932

3, 494, 822

95, 494
88, 318

TheTTnited States.

Illinois

Indiana
Maryland
Massachusetts.
Missouri
New Jersey

Ne-A' York
Ohio
Pennsylvania. .

.

"West Virginia..
All other states

-

Average num
ber of hours in-,

ordinary day

May
to'

Novem-
ber.

Novem-
ber to
May.

9.31
0.48
9.32
9.33
0.80
9.26

9.00
9.47
9.11

9.65
9.48
0.45
9.17
9.80
9.18

9.32
9.48
9.12
9.36
9.22

WEEKLY BATES OF WAGES PAID AND AVERAGI
FIRM MEMBERS, AND CLERKS.

.NUMBER OP EMPLOYltS AT EACH RATE, INCLUDING OFFICERS,
HUT NOT THOSE EMPLOYED ON PIECEWORK. (6)

Males ahove 16 years.

Total
num-
ber.

1,678
1.786

570
370

904
2,804

2,224
3,914

10, 441

Under

360
426

11

255

143
547

1,072
41

$5 and
over but
under

13

36

7

45
10

261

49
332
509
50

$6 and
over but
under

1,674

119
75
4

47
129
242

195
197
636
7

23

$7 and
over but
under

32
302
63
27

45
684

181
167
716
18
31

$8 and
over hut
under

1,653

206
170

51
23

16
170

151
125
679
19

43

$9 and
over hut
under
$10.

3,320

162
253
49
19

27D
272

252
-178

1,377
55

1,30

$10 and
over but
imder
$12.

2,425

I

113
128

59
21

88
' 243

227

290
1,189

37

30

$12 and
over hut
under
$16.

222
85
19
50

106
101

261
346

,626
43
63

$15 and
over hut
under
$20.

51
134
27
79

131
.331

406
994
61

40

$20 and
over but
under

144
47
13
53
42
95

245
867
846
15
47

$25
and
over.

156

130

12

6

53

150

234

470
798

a Includes states having less than 3 establishments in order that the operations of individual establishments may not be disclosed. These establishments are .

distributed as follows; California, 1; Colorado, 1; Delaware, 1; Georgia, 3; Kentucky, 2; Michigan, 1; Wisconsin, 1."
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AVKRAOrc NCMBKB ^^b' KMPlAn>:S IN' KMH C1-A-<S A\n AVKHAGK WEEKLY EARNI.\<iS— I'OIltillued.

Operatives and skilled— t'ontiuiUMl

! Females uliove 15 \ eiirs

;

Average
^, ;

weekly
^.^•"- earnings
-

I

per em-
ploye-

Total Xum-
ber.

Children.

Average
weekly

(

earnings i

per era-
[

ploy 6,

Males :ibovi> 16 voars Females above 35 voars. Cbiklreii,

Tumi
washes.

]
Average

! X earnings
' per em-

!
ploy6.

XoUl
wa 2:68.

$4.95 $i:iT, ;V=12 , 3,2 $3.99. $525,640 9, 54S , $S. 46 $3. 122. 430

20

:

30
]
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Tablk 8.—range and AVEEAGE RATE OF DAILY WAGES, BY OCCUPATIONS: 1890.

[The eraploy6a are "males 16 years and over" unless otherwise stated.]

PLATE GLASS MANUFACTURE.

OCCUPATIOIfS.

Blacksmiths
Bricklayers
Carpenters
Crocus men
Cutters

Engineers
Firemen
Founders
Furnace builders
Furnace men

G-as makers
G-lass packers . .

.

Grinders
Kiln firemen

Number
of

employes
reported.!

Kange of daily
wages.

19
42
82
18

83

146
63
55
6

155

52

79

502
31

$2. 00 to $3 50
1.50 to 3.50
1. 00 to 3. 33
1.75 to 3.08
1. 15 to 4. 00

1. 75 to
1.50 to
2. 00 to
3. 50 to
1. 20 to

3.00
2.50
3.85
6.00
3.00

1. 75 to 2. 33
1.00 to 2.50
2. 00 to 2.25
1.25 to 3.00

1

Average
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COKE.

BY JOSEPH I). WKEKS.

The accompanying tables preseutiug the statistics of the iiiauufacture of coke in the United States during the

calendar year 1889 include only the figures relating to the production of coke from bituminous coal in ovens, pits,

or mounds. The total output of the coke so produced was 10,008,169 short tons, valued at $16,494,454, as compared

with a production in 1880 of 2,752,475 tons, valued at $5,359,489. Coke as a by-product of gas works or petroleum

refineries is excluded from the tabular statement here given, being reported with the statistics of gas manufacture

and petroleum refining, and to include the figures in this report would duplicate the results of census investigation.

The quantity and value of coke produced as the residual product of the manufa(;ture of gas and relined petroleum

during the census year ending May 31, 1890, as shown by the reports made to this office, weie as follows: gas

works, 56,624,344 bushels, valued at $3,868,924, and in petroleum refining-, 494,221 bushels, with a value of $56,997,

a grand total for the two industries of 57,118,565 bushels, valued at $3,925,921, beting equal in quantity to about

one-ninth and in value to nearly one-fourth of the production by ovens, pits, and mounds. The average value per ton

of oven coke, as shown in the accompanying tables, was $1.65, and of coke produced by gas works and petroleum

refineries was approximately $3.44 per ton. The difference in value of the two products is due to the fact that gas

coke, being principally the product of gas works situated in the centers of manufacturing industries, has a ready

market at the point of production, in addition to which it is sold to a considerable extent in a retail way for

domestic consumption, and therefore commands a much higher price per ton.

The manufacture of coke is chiefly conducted in connection with the mining of coal, but in the treatment ot

the subject in this report it is regarded as an entirely separate and distinct industry from coal mining, and only

those items of capital, labor, expense, and product which pertain strictly to coke manufacture are included in the

tabular statements. Owing to the close connection between the two industries it has been difficult in many
instances for-manufacturers to separate their accounts so as to make an exact report of each operation.

SUMMAEY OF STATISTICS.

The following comparative statement presents the statistics concerning the manufacture of oven coke as

reported at the censuses of 1880 and 1890, with the percentage of increase in each item during the decade. This

statement includes statistics for active establishments only.

COMPARATIVE SUMMARY, COKE MANUFACTQRE: 1880 AND 1889.

Number of establishments reporting

Capital

Miscellaneous expenses (a)

Average number of employes (aggregate) .

Total wages

Officers, firm members, and clerks : (6)

Average number

Total wages

All other employes : (6)

Average number

Total wages

Coat of materials used

Value of products

126

:, 769, 858

3,140

, 197, 744

$2, 995, 441

$5, 350, 489

1889
Percentage

of

218
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Owing to numerous consolidations of coke-making plants since 1880, and the fact that at the census of 1880
each bank of ovens was reported as a separate establishment, while at 1890 the entire plant is considered and
counted as but one establishment, the number of establishments as given in the above table fails to exhibit the

.

growth of the industry during the past decade. The number of active establishments has increased from 126 in

1880 to 218 ill 1889, while the number of ovens, pits, or mounds has more than trebled, increasing in the 10 years
from 9,738 to 32,659.

'

•

The following summary shows the number of ovens, pits, or mounds, and quantity and value of the coke
produced; also the quantity of coal used and the yield of coal in coke as reported at the two census periods:

COMPARATIVE STATEMENT OF OVENS AND QUANTITY AND VALUE OF COKE, COKE MANUFACTURE: 1880 AND 1889.

ITEMS.
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The following is a classified statement of the number of ovens, pits, or mounds reported at the censuses of

1880 and 1890

:

COMPARATIVE NUMBER OF OVENS, COKE MANUFACTURE, BY CLASSES: 1880 AND 1889.

CLASSIFICATION.
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AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, INCLUDING OFFICERS, FIRM MEMBERS,
AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, COKE MANUFACTURE: 1889.

WfcEKLY RATES OF WAGES.
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MATERIALlS USED.

Goal is the principal item of expense in the manufacture of coke, and is the only material entering iuto the

product. The quantity and value of coal consumed in coke making at the two censuses are given in the following

table, by states and territories

:

COMPARATIVE STATEMENT OF QUANTITY AND COST OF COAL USED, COKE MANUFACTURE, BY STATES AND
TERRITORIES : 1880 AND 1889.

STATES AND TERRITORIES.

The XTnitetl States.

Alabama

Colorado '-.

Indiana '-

Kansas

Kentucky

Missouri

Ohio

Pennsylvania

Tennessee

West Virginia ".

All other states and territories (a)

.

COAL CONSUMED (SHORT TONS).

1880

Tons.

4, 360, 110

67,376

39, 500

1,500

Cost.

2,761,657

75jaU

29, 500

2,025

193, 848
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COMPARATIVE STATEMENT OF PRODUCTION AND RANK OF EACH STATE AND TERRITORY, COKE MANUFACTURE:
1880 AND 1889.

STATES AND TEEBI-
TORIES.

United States

-

Pennsylvania.

.

Alabama

"West Virginia.

Tennessee

Colorado

Virginia

Georgia

Ohio

Wisconsin

TONS OF COKE. PEECENTAGE OF
I TOTAL OUTPUT.

1880 1889 1880

2, 752, 475

2, 317, 149

42, 035

95, 720

91, 675

18, 000

70, 000

109, 296

1889 1880 1889

STATES AND TERKI-
TOHIES.

1880
! 1889

10,008,169
:
100.00

,

100.00 !1 Montana..

7, 372,

1, 055,

612,

356,

199,

(a)

(a)

75,

(o)

653
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STATEMENT OF QUANTITY AND VALUE OF PRODUCTS, COKE MANUFACTURE, BY DISTRICTS: 1889.

DISTRICTS.

The United Stivtcs.

Conuellsvillo, Pennsylvania

Warrior, Alabama

Upper Connellsville, Pennsylvania

Tennessee, (a) Tennessee

Allegheny Monntain and Somerset, Pennsylvania-

Flat Top, AVost Virginia and Virginia

Ri\vnoldsvillo ami Walston, Pennsylvania

Pittsburg, Ponusylvania

New Kiver, "West Virginia

Irwin, Pennsylvania

El More, Colorado

Clearfield and Center, Pennsylvania

Northern, West Virginia

Total for 13 districts .

All other districts .

a Includes the entire state.

b Includes other juoducts valued at $125.

Kank.

1

2

3

4

5

6

7

8

10

11

12

13

Number
of estab-
lishments
report
ing.

32

15

12

8

16

14

5

13

11

6

4

164

64

Number of
tons of coke.

10, 008, 169

5, 620, 468

964, 524

417, 262

366, 964

364, 288

321,687

312, 822

224, 856

185, 044

183,977

130, 387

120,734

105,611

Value of
products.

$10, 498, 345

9, 298, 614

709, 556

14, 626, 627

dl, 872, 718

c Includes other products valued at $3,352.

d Includes other products valued at $414.

Per-
centageof

total

quantity

100. 00

60.16

9.64

4.17

:i.57

3.54

3.31

3.12

2.25

1.85

1.84

1.30

1.21

1.06

92.91

7.09

RELATION OF PRODUCT TO COST.

The following is a comparative statement of the total quantity and cost of coal used iu the manufacture of

coke, the quantity and value of coke produced, and the quantity and cost of coal per ton of coke in 1880 and 1889

:

COMPARATIVE STATEMENT OF QUANTITY AND COST OF COAL USED IN THE MANUFACTURE OF COKE: 1880 AND 1889.

ITEMS.
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The following statement presents the percentage of yield of coal in coke for the United States and for each

. state in which three or more establishments w6re in operation during the year 1889

:

STATEMENT OF QUANTITY AND PERCENTAGE OF YIELD OF COAL IN COKE : 1889.

STATES AND TERRITOltlES.

The United States

Alab.ama

Colorado

iDdiana

Kansas

Kentucky

Missouri

Ohio

Pennsylvania

Tennessee

West Virginia

All other states and territories (a)

Number of toils

of coal used.

15, 795, 087

789, 047

323, 731

16, 428

21, 600

25, 192

8,485

134, 178

336, 985

619, 016

025, 885

494, 540

Number of tons
of coke

manufactured.

10, GOB, 169

1,055,823

199, 638

8,301

13, 910

13, 021

5,275

75,826

7, 372, 653

356, 964

612, 645

294, 113

Percentage
of yield in

coke.

63.36

59.02

61.67

50.53

64.40

51.69

62.17

56.51

65.03

57.67

59.72

59.47

a Includes establishments in the following states and temtories, grouped in order to avoid disclosing individual establishments : Georgia, niinois, Indian

territory, Montana, Utah, Virginia, Washington, and Wisconsin.

In 1880 there were consumed .4,360,110 tons of coal in the production of 2,752,475 tons of coke, or an average

yield of coke per ton of coal of 63.13 per cent. The small increase in the yield during the decade is due to the

great growth of coke manufacture in the southern states, where the output of coke to the ton of Coal used is below

that achieved at works in Pennsylvania. These reports of yield, however, must be received with some reservation.

At many works the coal charged is not weighed. At some the measured bushel or ton is used which may or may
not be the same number of pounds as the weighed bushel or ton. In cases where slack is used, often the coal is

not weighed at all, but only estimated. The greater care that is being taken in the preparation of the coal, the

use of better ovens, and the introduction of more economical methods of working, it is believed, will lead to an

increased yield of coal in coke in the future.

Special inquiries were made at the census of 1890 to determine the miscellaneous expenses incurred in

manufacturing other than the expenditures for materials and labor, but the conditions under which the business of

coke making is conducted at different plants rendered it difficult, and in many instances impossible, to secure from

each producer accurate data in regard to these items. The following statement presents the totals obtained in

answer to these questions, with the number of establishments reporting each item

:

STATEMENT OF MISCELLANEOUS EXPENSES AS REPORTED AT THE CENSUS OF 1890, COKE MANUFACTURE.

Total . . .

.

Rent of tenancy .

Taxes

Insurance

Repairs, ordinary, of buildings and machinery

Amount paid to contractors

Interest paid on cash used in the business

All sundries (not reported in any of the foregoing items)

.

Number of
reports.

13

112

45

69

4

22

46

$394, 784

10, 716

78, 284

10, 633

54,144

59, 501

39, 204

142, 302
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CONSUMPTION OF COKE BY BLAST FURNACES.

The priucipal cousuiuption of coke is in the inaimfactiue of pig iipii, the blast furnaces of the (ioimtry consuming,

during the census year 1890, 9,237,935 short tons of coke.

The following is a statement of the quantity of coke consumed by blast furnaces in 1880 and 1890, with the

percentage that the quantity so consumed is of the total production:

COMPARATIVE STATEMENT OF QUANTITY OP COKE CONSUMED IN BLAST FURNACES: 1880 AND 1890.

YKARS.
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Table 1.—DETAILED COMPARATIVE STATEMENT, COKE
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MANUFACTURE, BY STATES AND TERRITORIES: 1880 AND 1889.
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MATKBIALS USED—continued.



354 MANUFACTUEING INDUSTRIES.

Table 2.—DETAILED STATEMENT, COKK
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MANUFACTURE, BY STATES AND TERRITORIES: 1889.

MISCEULANKOl-S EXPENSES.
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Table 3.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT
WEEKLY RATES OF PAY, COKE MANUFACTURE, BY STATES AND TERRITORIES: 1889.
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REFINING OF PETROLEUM.

BY JOSEPH D. WEEKS.

This report presents the statistics concerniug the refining of petroleum during the year ending December 31,

1889. The production of crude petroleum is the subject of a separate report, and is not included in the statistics of

manufactures. The refining of petroleum was part of a distinct report at the Tenth Census, and the statistics were

not included in the report on manufactures.

While the increase in investment and production in this industry has kept pace with the development in other

branches of manufacture during the decade from 1880 to 1890, the number of establishments remains practically

the same as reported at the census of 1880. The extension to new oil fields of the pipe line systems for the

transportation of crude petroleum rendered unnecessary a change in the location of refineries, this location being

governed generally not so much by proximity to the sources of the raw materials as by its availability for the

distribution of the refined product to domestic and foreign markets.

The following comparative summary shows the statistics concerning petroleum refining under the principal

heads of the inquiry at the censuses of 1880 and 1890, also the percentages of increase:

COMPARATIVE SUMMARY, PETROLEUM REFINING: 1880 AND 1889.

Number of establishments reporting

Capital

Miscellaneous expenses (a)

Average number of employ6s (aggregate)

.

Total wages

Officers, firm members, and clerks : (b)

Average number

Total wages

All other employes : (&)

Average number

Total wages

Cost of materials used

Value of products (d)

1880

80

$27, 325, 746

$4,381,572

C$34,999,101

$43,705,218

1880
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COMPARATIVE STATEMENT OF NUMBER OF REFINERIES, PETROLEUM REFINING, BY STATES: 1880 AND 1889.

The United Stat (is.

California

Colorado

Kentucky

Maryland

Massachusetts.

Maine

New Jersey—
New York

Ohio

Pennsylvania .

"West Virginia.

NUMBER OF RE-
FINERIES.

21

18

33

5

CAPITAL.

The following statement shows the number of establishments and the detailed items of capital for both active

and idle establishments, as reported at the Eleventh Census

:

STATEMENT OF CAPITAL, ACTIVE AND IDLE ESTABLISHMENTS, PETKOLEUM REFINING: 1889.

Number of establishments reporting

Capital—aggregate

Land

Buildings

Machinery, tools, and implements

Raw materials

Stock in process and finished products on band

Cash, bills and accounts receivable, and all sundries
not elsewhere reported.

Active estab- . Idle establish-
lishments. ! ments.

94
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EMPLOYES AND WAGES.

In making comparisons of employes and wages at tlie two censuses it should be remembered that the schedule

of inquiry used at the Eleventh Census provided for a more thorough exposition of the different classes of employes

and wages. The classification of employes made at the Tenth Census was that of males above 16 years, females

above 15 years, and children.

The classification used at the Eleventh Census was as follows: first, operatives, engineers, and other skilled

workmen, overseers, and foremen or superintendents (not general superintendents or managers) ; second, ofiQcers

or firm members; third, clerks; fourth, watchmen, laborers, teamsters, and other unskilled workmen; fifth,

pieceworkers not included in the foregoing.

A further division of the above classes into males above 16 years, females above 15 years, and children was
required.

The following statement presents the average number and total wages of employes reported for each class, and

the percentage, the number and wages, in each class is of the totals reported for the industry:

STATEMENT OF EMPLOYfiS AND WAGES, BY CLASSES, WITH PERCENTAGE OF EACH CLASS TO TOTAL, PETROLEUM
REFINING: 1889.

CLASSES OF EMPLOYES.

Total

officers or firm members

.

Clerks

Skilled

Unskilled

Pieceworkers

Average
;
number.

1
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From the foregoiug statements it appears that 95.68 per cent of all the employes reported for the industry are

Tnen, and that of the 10,262 men reported as receiving wages according to time, 7,816, or 76.16 per cent, received |9

and over but under $20 a week. The number of females reported is insignificant, being but 35 as compared with

25 shown at the Tenth Census. Of the 35 females, 33 are reported as clerks, 23 of whom received from $8 to $9 a

week.

The schedule of inquiry called for a statement showing distinctive classes of employes according to their

occupations and the daily rates of wages in each class.

The answers to these questions were not complete; bhey accounted for only 2,804 employes, or 22.48 per cent of

the total number of employes reported for the industry. It is believed, however, that the number of employes

reported is sufQcient to warrant the use of the figures as an indication of the average daily wages for the different

classes of employes in this industry, and the following statement presents the number of employes reported for

•each class, also the range and average daily rates of their wages:

.STATEMENT OF THE EMPLOYES REPORTED BY OCCUPATIONS, WITH RANGE OF DAILY WAGES AND AVERAGE DAILY
WAGES, PETROLEUM REFINING: 1889.

OCCUPATIONS.

Barrel house men. -

Boiler makers

Boiler men
Bone burners

Bookl^eepers

Carpenters

Clerks

Compounders

Coopers

Drivers

Engineers

Filter house men . .

.

Firemen

Foremen

Laborers

Machinists

Pipe fitters

Pressmen

Stillmen

Superintendents . .

.

Tinners

Treaters

Various mechanics -

Watchmen
Yardmen

Number of
employes.

37

31

20

17

9

93

155'

1

248

43

36

24

52

78

982

22

48

59

261

15

S

34

403

31

44

Range of
wages



REFINING- OF PETROLEUM. 363

The cost of fuel constituted 3.35 per cent of the total cost of materials used in petroleum refining. The
following statement shows the kinds, quantities, and cost of fuel used during the year 1889

:

STATEMENT OF KIND, QUANTITY, AND COST OF FUEL, PETROLEUM REFINING: 1889.

KINDS OF FUEL.

Total .

Anthracite ooal

Eituminous coal

Coke

Naphtha

Uosiduum (not produced at works)

.

Wood .'

Crude oil

Distillate

Natural gas

tons..

do...

.bushels.,

.-barrels..

do...

— cords..

. - barrels .

.

do...

Quantity. Cost.

324, 393

351, 355

82, 976

116, 762

468, 374

1,948

73, 567

6,174

, 275. 468

560, 114

750, 041

6,225

111,328

544, 281

2,691

36, 330

8,864

219, 594

Anthracite coal in the form of culm is used largely in refineries on the Atlantic coast. Anthracite coal is

reported at an average cost per ton of $1.75 as compared with $2.13 per ton for bituminous coal. Of the residuum
reported as fuel, 399,243 barrels were consumed in the refineries located in the state of New York. The amount
paid for natural gas, $249,594, represents approximately the consumption of 209,658,960 gallons of crude oil, as

refiners, except those having their own supply, were generally charged for its use at the rate of 5 cents per barrel

of crude oil. used.

The manufacture and repair of barrels and cases at the refineries required an outlay of $6,856,308 for staves,

heading, lumber, iron hoops, shooks, and sundries, and the manufacture of tin cans $5,639,292. The total

expenditure for packages, ready made barrels, tin cans, and cases was $4,340,274, making an aggregate
expenditure for packages of $16,835,874, or 24.79 per cent of the total cost of materials. This amount is exclusive

of the wages of coopers, tinners, and carpenters and other employ6s engaged in this work.

PEODUCTS.

The general products obtained by the distillation of crude petroleum are naphthas or the lighter hydrocarbons,
illuminating oils, heavy oils, or lubricants, residuum, and paraflne. Owing, however, to the marked differences in

the composition of crude petroleum obtained from different districts and in the methods of refining, the distillates

obtained vary widely in character and quantity. The following statement shows for the United States the
average percentage that each jiroduct is of the total quantity of crude material consumed

:

Total 100.00

Naphthas 12.73

Burning oils 63. 64

Heavy oils or lubricants 4. 99

Paraffine 3. 59

Residuum 4. 62

Residual products and loss 8. 43

The following statement shows the average percentages of the several products obtained from the crude oil

of western Pennsylvania, as returned by a refiner drawing his entire supply of crude oil from that field-

Total 100. 00

Naphthas 10.07

Burning oils 70. 54

Heavy oils or luhricants 8. 94

Paraffine ,
. 3.24

Residual products and losy 7. 21

As compared with the crude oil obtained from western Pennsylvania, eastern Ohio, Ifew York, and West
Virginia, the crude oil of the Lima district distills a smaller proportion of illuminating oil, as shown by the following

statement, which is the result obtained by a refiner using Lima oil during the year:

Total : 100. 00

Naphthas : 39.27

Burning oils
'.

51. 64

Paraffine _ 7. 39

Loss 1. 70
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The base of California oil is usually asphaltum, in this respect differing from the petroleum obtained from

other states, of which generally parafflne is the basis. The average percentages of the several products obtained

during the year by refiners in California are as follows

:

Total - -
'

100. 00

Naphthas - 5. 25

Burning oils - - 6. 94

Lubricants - - 5. 58

Eesiduum 68. 47

Maltha - 13. 76

The percentages of products obtained from the crude oil of the Florence field in Colorado, as returned by a
refiner in that district, are as follows

:

Total --- .: 100.00

Burning oils 32. 21

Lubricants - 1. 58

Residuum - _ 64. 29

Loss 1.92

The oils of Texas, so far as reported during the year, are natural lubricating oils requiring only filtration to

fit them for use, and are therefore not included within the scope of this report.

The foregoing statements of products are taken from the reports of individual refineries, as returned to this

office, except that for the United States, which is the average of the whole number of returns. They can not be

taken as a correct indication of the crude oils obtained from the several districts cited as, owing to the varied

requirements of the different refineries and the wide difference in the methods employed, the percentages of the

several products manufactured are capable of innumerable variations.

Owing to a difference in the classification of the refined products reported at the censuses of 1880 and 1890, it is

not possible to make a complete comparison of the several products. The following comparative statement presents

the items common to the two census reports. Ehigolene, mineral sperm, and deodorized lubricating oils for 1880,

and neutral filtered oils, filtered cylinder oils, ointments, and greases for 1889, are included in all other petroleum'

products.

The following statement presents the quantities and values and the average value of the several products for

1880 and 1889, with the percentage of increase or decrease in quantity and value

:

COMPARATIVE STATEMENT, QUANTITY, TOTAL VALUE OF PRODUCTS, AVERAGE VALUE PER BARREL, AND THE
PERCENTAGE OF INCREASE IN QUANTIFY AND IN TOTAL VALUE, PETROLEUM REFINING: 1880 AND 1889.

LurniDg oils

Hesiduura

Paraffino oils

Paraffins wax
Reduced oila

Gasoline

Naphtha

All other petroleum products-

1880

Number of
barrels.

11, 002, 249

229, 133

79, 465

a7, 889, 620

230, S'59

289, 555

1, 212, 026

Total
value.

$36, 839, 613

297, 529

408, 023

631, 944

1, 395, 037

1, 128, 166

1,833,395

1,171,511

Average
value per
barrel.

$3.35

1.30

5.13

60.08

0.04

3.90

1.51

18S9

Number of
barrels.

16, 907, 397

1, 194, 967

684, 840

241, 951

856, 730

101, 004

3, 189, 398

Total
value.

$47, 842, 537

1, 235, 490

3, 022, 048

2, 904, 902

2, 333, 923

394, 676

6, 720, 712

5, 288, 856

Average
value per
barrel.

$2.82

1.03

4.41

12.01

2.72

3.91

3.11

PERCENTAGE OF IKCREASE.

In quantity.

54.22

421. 52

761. 82

271.11

c6S. 10

163. 02

In total
value.

29.87

315. 25

G40. 66

359. 68

67.30

c65. 02

266. 57

351. 46

a Pounds. b Average value per pound.

The schedule of inquiry required a more complete and detailed description of the different products

manufactured than is presented in the tables accompanying this report, such as the fire test of illuminating oils,

the color and specific gravity of other products, but the replies received to these questions were so incomplete as

to render the information of no value for statistical purposes.

"With the manifold uses to which the refined products oi crude petroleum are put in the manufacture of

mixed lubricants, pharmaceutical preparations, wool cleansing oils, and other articles, this investigation has no

direct connection, and they are not considered in this discussion.
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The following- statemeut shows the quantities of the several petroleum products manufactured during the

census year for domestic consumption and for export, as returned by refineries, with the percentage that each class

is of the whole quantity of such product manufactured:

STATEMENT OF PRODUCTS MANUFACTURED FOE HOME CONSUMPTION AND FOR EXPORT, WITH PERCENTAGE OF
TOTALS, PETROLEUM REFINING: 1889.

For home
consumption,

(Barrels.)

Total

Burning oils

Eesiduum -. ,

Paraffine oils

Keduced oils

Neutral filtered oils. .

.

Filtered cylinder oils .

Ointments and greases

Gasoline and naphtha.

Paraffine wax

12, 946, 112

6, 936, 256

1, 18ft, 564

357, 653

763, 762

109, 832

269, 058

28, 389

3, 199, 709

91, 899

Per cent-
age of
total.

54.09

40.88

99.55

62.22

89.16

97.43

96.58

65.88

97.24

37.98

For export.
(Barrels.)

10, 724, 634

10,031,141

5,403

327, 196

92, 978

2,893

9,515

14, 704

9U, 753

160, 052

Per cent,
age of
total.

45.31

69.12

0.45

47.78

10.85

2.57

3.42

34.12

2.76

62.02

EQUIPMENT OF PLANT.

The following statement presents by totals for the United States and the several states having .3 or more

establishments the equipment of plant as regards power, buildings, storage, and transportation facilities of

petroleum refineries

:

EQUIPMENT OF PLANT, PETROLEUM REFINING, B^ STATES: 1889.
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for each establishment is multiplied by the number of weeks the establisnment was in operation; the result is the

number of weeks required for 1 employ^ to perform the labor. Aggregating such results of individual rei)orts,

the number of weeks required for 1 employ^ to perform the entire labor is obtained. This number, used as a

divisor for the total wages reported, produces the true average weekly earnings.

In the appended tables and in all statements embodied in the text the barrel of crude oil is 42 gallons and that

of the refined product is 50 gallons.
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Table 1 .—COMPARATIVE STATEMENT, PETROLEUM REFINING: 1880 AND 1889.

Number of establishments reporting.
Capital
Miscellaneous expenses (a)

Average number of employes .

Males above 16 years
Females above 15 years—
Children

Total wages

Cost of materials used total-

Crude petroleum ". galloua.
Naphtha do

.

Besiduum do
Puel. .total.

Anthracite coal tons.
Bituminous coal do. .

.

"Wood cords

.

Coke bushels.
Naphtha .: barrels.
Kesiduum do. .

.

Oil

.

.do.

.do.Distillate
Natural gas

Acids total.
Sulphuric acid : .tons -

All other acids
Packages bought, and coopers, carpenters, and tinners' materials . total

.

Barrels number.
Tin cans - do

—

Cases do . - -

Coopers, carpenters, and tinners' materials
All other materials ^

Value of products {c} total..

Burning oils barrels .

.

Eesiduum do
Paraffine oils do
Keduced oils do
Gasoline •- do
Naphtha , do
Paraffine wax do
All other petroleum products . _ -. -

Packages made total..

Barrels and cases - number.

.

Tin cans.... do

1880

Number or
quantity.

26
346

731, 533, 127

179, 997
504, 667

1,471
303, 596
57, 843

235, 314

6,424,608
344, 173

4, 845, 504

11, 002, 249
229,133
7S, 405

230, 859
289, 555

1, 212, 626
d7, 889, 626

4, 899, 995
23, 496, 916

$27, 325, 746

4, 381, 572

34, 999, 101

16, 340, 581

1, 319, 008
446, 922
680, 983

6,355
13, 218
42, 315

229, 216

1, 206, 300
1, 206, 052

248
15, 964, 627
7, 577, 805

93, 367
717, 400

67, 576, 055
168, 585

43, 705, 218
36, 839, 613

297, 529
408, 023

1, 395, 037
1, 128, 166
1, 833, 395

631, 944
1, 171, 511
6. 930, 643
4, 230, 013
2, 700, 630

1889

Number or
quantity.

12, 471
11, 920

35
516

1,287,830,402
100, 000

4, 530, 000

324, 393
351, 355
1,948

82, 976
116, 762
468, 374
73, 567
6,174

, 95, 916

3, 791, 010
434, 383

2, 770, 479

16, 967, 397
1, 194, 967

684, 849
856, 730
101, 064

3, 189, 398
241, 961

32, 345, 323

50, 566, 576

$77, 416, 296
2, 069, 268

6, 989, 478

67, 918, 723
44, 879, 783

4,000
123, 205

2, 275, 468
666, 114
750, 041

2,691
6,225

111, 328
644, 281

36, 330

8,864
249, 594

1, 530, 065

1, 516, 728
13, 3.S7

16, 835, 874

3, 885, 344
88, 789

366, 141
12, 495. 600

2, 270, 328

85, 001, 198
47, 842, 537

1, 235, 490

3, 022, 048

2, 333, 923
394, 676

6,720,712
2, 904, 902
6, 288, 856

15, 258, 054
8, 924, 625
6, 333, 429

a This item was not reported at the Tenth Census, and at the Eleventh Census some establishments failed to furnish information as to miscellaneous expenses-
b This item includes the value of packages made instead of the cost of materials used in making them, as in 1889.

c The value of packages made at the refinery is not shown as a distinct item of product in -the report for 1880, and does not appear to have been included in the?

value of the product.
d Pounds.
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Table -2.—DETAILED STATEMENT,
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PETROLEUM REFINING, BY STATES: 1889.

369

MISCELLANEOUS EXPENSES.
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Table 2.—DETAILED STATEMENT, PETROLEUM

TheUnited States.

yiew Jersey
New York
Ohio
Pennsylvania
West Virginia
AU other states

MATERIALS USED—Continued.

Packages—Continued.

Coopers and carpenters' materials—Continued.

Iron hoops.

Pounds. Cost.

49, 388, 619

20, 068, 026
11, 023, 418
8. 396. 148
8. 588. 60J

668, 757
643, 669

$1, 120, 376

461,800
240, 435
179, 21-.3

210, 844
14, 281
13, 753

Shocks.

Cost.

$1, 360, 365

444, 258
916, 107

Sundries.

Cost.

$710, 299

319, 377
136,199
118,331
111, 671
7,952

16, 769

Tinners' materials.

Total cost.

$5, 639, 292

838, 976
2, 814, 743
1, 077, 152

724, 652
78, 847

104, 922

Tin.

Boxes.'

1, 068, 653

159, 484
539, 983
200, 244
134, 825
14, 672
19, 445

Cost.

$5, 139, 595

777, 035
2, 584, 754

964, 842
649, 647
70, 699
92, 618

Solder.

Pounds.

2, 594, 933

425, 322
1, 257, 235

489, 203
329, 392
35. 846
67, 935

Coat.

S284, 706

48, 072
137. 625
52; 702
35, 485
3,861
6,961

Sundries.

Cost.

$214, 991

13, 869

92, 364
59, 608

39, 520

4,287
5,343

The United States.

New Jersey
New York
Ohio
Peunsylvania
West Virginia, , .

."

All other states

PRODUCTS- continued.

Kesiduum.

Barrels.

1, 194, 967

192, 746
284, 340

237, 696
208, 619
11, 229

260, 337

$1, 235, 490

343, 847
315, 670
144, 995
196, 443

4,803
229, 732

Home con-
sumption.
(Barrels.)

1, 189, 564

192, 746
281, 463
236, 851
207, 067
11, 167

260, 270

Exported.
(Barrels.)

6,403

2,877
845

1,652
62
67

Paraffins oils.

Total.

Barrels.

684, 849

139, 975
284, 714
139, 434
103, 238
7,798
9,690

Value.

$3, 022, 048

642, 443
., 297, 213
573, 393
436, 937
30, 873
41,189

Home
consump-

tion.
(Barrels.)

357, 653

52, 676
140, 219
87, 091
68, 062
3,970
5,635

Exported.
(Barrels.)

327, 196

87, 299
144, 495
52, 343
35, 176
3,828
4, 065

Reduced o'lls.

Total.

Barrels. Value,

146,866
203, 767
164,796
299, 230
31, 165
11,917

$2, 333, 923

637, 143
458, 981
365, 663
861, 296
75, 433

35, 407

Home
consump-

tion.
(Barrels.)

763, 762

91, 282
189, 963
151, 485
239, 949
30, 190
10, 883

Exported,
(Barrels.)

92, 978

54, 574

13, 804

13,310
9,281

975

1,034

The United States -

.

New Jersey
New York
Ohio
Pennsylvania
West Virginia
All other states

PRODUCTS—continued.

Naphtha.

Barrels.

524,

836,

758,

943,

48,

78,

Value.

$6, 720, 712

Home
consump-

tion.
(Barrels.)

3, 098, 654

476, 005
818, 743
746, 194
934, 344
47, 163

77, 215

Exported.
(Barrels.)

48, 949
17, 343
13, 404
9,025

982
1,041

Paraffine Wax.

Total.

Barrels. Value,

241, 951

62, 604
77, 772
41, 392
54, 200
2,700
3,283

$2, 904, 902

832, 611
911,284
489, 767
601, 592
29, 943
39, 705

Home
consump-

tion.
(Barrels.)

91, 899

8,365
32,307
16, 020
32, 837

946
1,424

Exported.
(Barrels.)

160, 062

54, 239
45, 466
25, 372
21, 363
1,754
1,869

Hesiduum products.

Coke.
{Home consump-

tion.)

Bushels.

494, 221

176, 284
129. 722
108. 822
67, 441
6,805
6,147

$66, 997

13, 849
13, 399
18, 407
9,704

795
843

Naphtha black.
(Home

consumption.)

Barrels.

437

158
162
104
11

12

Value.

342
329

225

24
26
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EEFINING, BY STATES: 1889—Continued

.

Mi.TEBiALS USED—continued.

Packages—Continued.

Packages bought.

Total cost.

$4, 340, 274

629, 895

1,347,762
778, 756

1, 403, 609

61, 822

118, 430

Barrels.

Number.

3, 791, 010

600, 828
1, 214, 300

677, 692
1, 137, 857

53, 874
106, 459

Cost.

$3, 885, 344

605, 851

1, 239, 168
675, 274

1, 198, 336
55, 704

111, Oil

Tin cans.

Number. Cost.

88. 174
118, 169
68, 200

159, 681
76
83

$68, 789

17, 744
22, 105
13, 645
35, 270

12

13

Cases.

Number.

42, 000
667, 755
676, 339

, 285, 777
47. 144
51, 464

Cost.

8, 141

6,300
86, 489
89, 837

170, 003
6,106
7,406

All other
materials.

Cost.

$2, 270, 328

60, 019
842, 262
667, 723
603, 132
47, 857
49, 335

PEODDOTS.

Aggregate
value.

$85, 001, 198

20, 711, 826
25, 786, 841
16, 343, 493
18, 498, 777
1,171,374
2, 488, 887

Burning oils.

Total.

Barrels.

16, 967, 397 $47, 842, ,537

3, 930, 584

4, 877, 785
3, 503, 331
3, 995, 347

255, 589
404, 761

Value.

12, 257, 048
12,908,111
9, 990, 262

10, 657, 400
695, 062

1, 834, 654

Home con-
sumption.
{Barrels.)

6,-936, 256

737, 743
1, 970, 397
1, 730, 596

2, 104, 610
125, 691

267, 219

Exported.
(Barrels.)

10, 031, 141

3, 192, 841
2,907,388
1, 772, 735
1, 890, 737
129,898
137, 542

PKODUCTS—continued.

Neutral filtered oils.
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Table 3.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OP EMPLOYES
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AT THE DIFFERENT WEEKLY KATES OF PAY, PETROLEUM REFINING, BY STATES; 1889.

AVERAGE NUMBER OF EMPLOTAS IN EACH CLASS AND AVEKAQE WEEKLY EARNINGS—Continued.
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GLUE.

BY R. W. POWELL.

The manufacture of glue in the United States is frequently so closely allied with other industries, such as
slaughtering and meat packing, the manufacture of fertilizers, bone, ivory, and lamp black, and curled hair, that
it is uot practicable to keep the accounts so as to show specifically the items of capital, expenses, labor, and product
that directly pertain to the production of glue. For this reason it was found impossible to compile complete
statistics for the manufacture of glue as a distinct industry. The following figures, however, fairly represent the
conditions of the industry as conducted during the census year ending May 31, 1890.

Complete returns were obtained for 57 establishments that reported the manufacture of glue as a sole or
predominating product, and the following summary presents the data for these establishments under the general
heads of the inquiry used at the Eleventh Census. The number of establishments shown in this' statement does
not agree with the number given in the general tables on manufactures in Part 1, because those tables include
establishments engaged in the manufacture of ground glue and glue stock.

SUMMARY, GLUE MANUFACTURE: 1890.

Number of establishments reporting 57
Capital :.... $4,719,741
Miscellaneous expenses $392 565
Average number of employds (aggregate) 1 795
Total wages $788, 099

Officers, firm members, and clerks

:

Average number 120
Total wages ,

.'

$121, 588

All other employds

:

Average number *
1^ 675

Total wages $666, 511
Cost of materials used $2, 284, 455

Value of products $3, 932, 781

Table 1 accompanying this report gives in detail, by totals for groups of states, the data concerning capital,

miscellaneous expenses, employes and wages, materials and products, embraced by the foregoing summary,
the arrangement by groups being necessary in order to obviate a disclosure of the operations of individual

establishments.

In addition to the data presented in Table 1, returns, were received for 20 establishments engaged in other
industries, but containing specific statements respecting the quantity and value of glue manufactured as a
by-product. These establishments manufactured during the census year 7,641,948 pounds of glue, valued at

$745,159. Adding these amounts to the 27,442,680 pounds, valued at $2,871,935, obtained from the tabulation of
the complete reports presented in Table 1, wp have a total of 35,084,628 pounds, valued at $3,617,094. It is

evident, however, that these figures do not fnlly represent the quantity and value of the glue manufactured in the
United States during the census year. In the returns for some of the establishments which are known to have
manufactured glue as a by-product, neither its quantity nor its value was specifically stated, but the value was
included with that of other by-products.

After an extended correspondence with manufacturers and others familiar with the industry, the special agent
has obtained additional data which enables him to estimate that 5,637,291 pounds of glue, valued at $386,648,
should be added to the preceding figures, making the total production during the census year 40,721,919 pounds,
valued at $4,003,742. These figures have been carefully verified by every means which an experience of many
years in the industry enabled the compiler to use.

The universal adoption of artificial methods of drying has removed from the business the principal element of

uncertainty, and, while these methods add somewhat to the dixect expense of manufacturing, they prevent the
great waste formerly caused by bad weather. Their adoption has also had much to do with the tendency to

concentrate the industry in the hands of extensive manufacturers and near large cities. The prejudice against
glue making, which still exists to some extent, is largely due to conditions which have long since passed awav. The
competition between glue makers now compels a degree of care which removes from the industry those elements
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whicli made it obnoxious to an adjacent population. There is nothing connected with the proper treatment of

fresh hide or neat's foot stock or the boiling of fresh bones which constitutes a nuisance, but the business is often

unjustly confounded with other industries which may exist in the same neighborhood.

The quantity and value of glue manufactured, as shown by the returns and the preceding estimate, are

distributed in the following statement, by totals for groups of states, according to the kind of materials used:

STATEMENT INCLUDING ESTIMATED PRODUCTION AND ESTIMATED CAPITAL, ACCORDING TO KIND OF MATERIALS
USED, GLUE MANUFACTURE, BY GROUPS OF STATES: 1890.

GRODPS OF STATES.

The TJnited States

Xew England states (a)

Middle states (&)

Western states (c)

Pacific states (d)

Estab-
lish-

ments.

20

24

7

Total quantity,
(Pounds.)

40, 721, 919

6, 7U7, 206

18, 005, 842

14, 672, 871

1, 246, 000

Glue made
from hide, fur,

or ueat's-foot
stock.

(Pounds.)

30, 210, 553

4, 976, 753

15, 540, 619

8, 447, 181

1,246,000

(rlue made
from bone,

bone liquor, or
pigs' feet.

(Pounds.)

10, 511, 366

1, 820, 453

2, 465, 223

6, 225, 690

Total value.

$4, 003, 742

745, 137

1, 732, 078

1, 428, 615

97, 912

Estimated
capital used in

glue manu-
facture.

$5, 691, 821

913, 213

2, 641, 666

2, 003, 967

132, 975

a Includes 20 establishments located as follows: Maine, 1; Massachusetts, 16; New Hampshire, 2; Rhode Island, 1.

b Includes 38 establishments located as follows: Maryland, 1; New York, 17; New Jersey, 6; Pennsylvania, 13; West Virginia, 1.

c Includes 24 establishments located as follows : Illinois, 5; Indiana,3; Kentucky, 1; Michigan, 3; Minnesota, 1; Mi830ari,4; Ohio, 6; Wisconsin,!.

d Includes 7 establishments located as follows : California, 6 ; Oregon, 1.

The product of the 89 establishments, including estimates, is indicated by the following statement

:

PRODUCT, INCLUDING ESTIMATES, BY GROUPS OP ESTABLISHMENTS: 1890.

POUNDS.

Total 40, 721, 919

Quantity of glue produced in 11 establishments, eacli making 1,000,000 pounds or over 24, 121, 44.5

Quantity of glue produced iu 10 establishments, each making 500,000 to 1,000,000 pounds. . . 6, 659, 955

Quantity of glue produced in 40 establishments, each making.100,000 to 500,000 pounds 8, 804, 635

Quantity of glue produced in 28 establishments, each making less than 100,000 pounds 1, 135, 884

Daring the past decade 32 new establishments have engaged in the manufacture of glde, and in the census

year 1890 these new establishments produced 8,007,461 pounds of glue, or 19.66 per cent of the total product, nearly

three-quarters of the 8,007,461 pounds being composed of the- various kinds of hide glue.

The average value of glue per pound in the United States and in the various sections of the country is shown
as follows:

AVERAGE VALUE OF GLUE PER POUND AT THE FACTORY, BY GROUPS OF STATES: 1890.

QEOUPS OF STATES.
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Table 1.—DETAILED STATISTICS OF 57 ESTABLISHMENTS ENGAGED IN THE MANUFACTURE OF GLUE AS A SOLE OR
PRINCIPAL PRODUCT, BY GROUPS OF STATES : 1890.
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Table 2.-CLASSIFICATI0N OF EMPLOYES AND WAGES AND AVERAGE NUMBER OP EIVIPLOYES AT THE DIFFERENT
WEEKLY RATES OF PAY FOR 57 ESTABLISHMENTS ENGAGED IN THE MANUFACTURE OF GLUE AS A SOLE OK
PRINCIPAL PRODUCT, BY GROUPS OF STATES: 1890.

GROUPS OF STATES.

The United States.

New England states

Middle states

"Western states

Pacific states

Num-
ber of
estab-
lish-
ments
report-
ing.

AVEEAGE KUMEEE OF EMPLOYES IN EACH CLASS AND AVEEAGE WEEKLY EAENINQS. (a)

Aggregates.

Average
number.

1,795

387

1,011

361

Total
wages.

$738, 099

168, 958

446, 415

150, 797

21, 929

Officers or firm members !

actively engaged in
the industry or in

supervision.

Males above 16 years.

Num-
ber.

Average
weekly
earnings

per
employe.

$23. 95

19.99

24.03

28.96

18.14

Total
wages.

$73, 885

12, 475

43, 220

16, 500

1,690

Clerks.

Males above 16 years.

Num-
ber.

Average
weekly
earnings

per
employe.

$21. 44

15.38

20.50

26.11

18.06

Total

$47, 703

600

35, 003

11,200

900

Operatives and skilled.

Males above 16 years.

Num-
ber.

628

211

193

213

11

Average
weekly
earnings

per
employ^.

$10. 61

9.94

11.43

10.36

,13. 12

Total

$283, 868

94, 885

97, 207

84, 696

7,080

Females above 15 years.

Num-
ber.

10

Average
weekly
earnings

per
emyloy6.

$5.38

4.90

6.41

Total

$6,510

4,010

2,500

GROUPS OF STATES.

The United States

.

New England states -

Middle states

"Western states

Pacific states

AVERAGE NUMBER OP EMPLOYES IN BACH CLASS AND AITERAQE WEEKLY EARNINGS- Continued.

Operatives and skilled

—

Continued.

Children.

Num-
ber.

Average
weekly
earnings

per
employ 6.

$2.23

Total
wages.

-

$ll'-

Unskilled.

Males above 16 years.

Num-
ber.

885

143

611

109

22

Average
weekly
earnings

per
empioy6.

$8.29

9.17

8.15

7.37

11.12

Total
wages.

5, 117

66, 676

240, 946

35, 237

12,259

Females above 15 years.

Num-
ber.

Average
weekly
earnings

,
per

employ6.

$5.13

6.00

4.98

Total
wages.

$1, 746

312

1,434

Children.

Num-
ber.

05

59"

Average
weekly
earnings

per
employ6.

$2.92

2.98

2.32

Total

$9, 364

Pieceworkers.

Num-
ber.

Total

$19, 800

GROUPS OF STATES.

The United States .

New England states

Middle states

Western states

Pacific states

Average number of
hours in ordinary

,

day of labor.

May to
November.

9.61

10.00

K75

November
to May.

10.00

9.77

9.07

WEEKLY RATES OF WAGES -PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, INCLUDING OFFICERS,
FIRM MEMBERS, AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK. (6)

Males above 16 years.

Total
number.

370

882

346

36

Under $5.
$5 and
over but
under $6.

133

12

117

4

$6 and
over but
under $7.

$7 and
over hut
under $8.

40

175

62

$8 and
over but
under $9.

$9 and
over but
under $10.

$10 and
over but
under $12.

134

203

63

2

66

159

$12 and
over but
under $15.

102

23

44

22

13

WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OP EMPLOYES AT EACH RATE, INCLUDING OFFICERS, FIRM MEMBERS, AND
CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK—Continued.

GROUPS OF STATES. Males above ]6 veiirH—Continued.

$15 and $20 and
over but

I
over but

under $20.
|
under $25.

The United States

.

New England states

.

Middle states

"Western states

Paoific states 1

.

18.

63

17

9

$25 and
over.

46

Females abov6 15 years.

Total
number.

34

Under $5.

$6 and
over but
under $7.

$7 and
over but
under $8.

$12 and
over but
under $16.

Children.

Total
number.

67

Under 3

65

$5 and
over but
under $6.

a The average weekly earnings per employ^ are computed from individual reports. The average number of employes reported by each establishment is

multiplied by the number of weeks embraced by the term of operation; the result is the number of weeks required for 1 employ^ to perform the labor.

Aggregating such results of individual reports, the number of weeks required for 1 employ^ to perform the labor is obtained. This number used as a divisor for
the total wages produces the true average weekly eamiigs.

b In comparing the weekly rates of wages and the number of employes at each rate, with the average weekly earnings, it must be remembered that it is not
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IRON AND STEEL MANUFACTURE.

BY WILLIAM M. SWEET.

The branches of the iron and steel industry included in this report comprise only the operations of blast

furnaces, rolling mills and steel works, iron ore forges, and pig iron and scrap iron bloomeries. The products of

blast furnaces embrace pig iron, including spiegeleisen and a few castings made direct from the furnace. The
products of steel works embrace all kinds of steel in the form of ingots or castings. The products of iron and steel

rolling mills embrace all rolled or hammered iron and steel made by such works, and also the products of rolling

mill establishments which continue the manipulation of the iron and steel until more highly finished products, such
as nails and spikes, bolts, nuts, and wire, are produced, these latter articles, in some instances, constituting the
principal portion of the finished products. The products of forges and bloomeries embrace blooms and hammered
bar iron made directly from iron ore or from pig iron and scrap iron. In giving the tonnage of these products,

and of the materials used in their manufacture, the net ton of 2,000 pounds will be used.

The period covered by this report is the year beginning July 1, 1889, and ending June 30, 1890. The
subject-matter of the report is presented under 4 heads, as follows

:

1. The iron and steel industry in its entirety.

2. Blast furnaces.

3. Rolling mills and steel works.

4. Iron ore forges and pig iron and scrap iron bloomeries.

The first division comprises the data pertaining to the entire industry. The statistics are subsequently shown
for each of the various branches of the industry, and these branches are also considered by totals for groups of

states. The following summary shows the leading statistics of the industry, by totals, for the United States, as

ascertained at the censuses of 1870, 1880, and 1890

:

COMPARATIVE SUMMARY, IRON AND STEEL INDUSTRY, 1870, 1880, AND 1890. (a)

\
N.

\

Number of establishments

Capital

Miscellareous expenses

/ Average number of employ6s (aggregates)

.

Total wages ^

Officers, firm members, and clerks

:

Average number

I'otal wages '.

All other employes

:

Average number

Total wages

Cost of materials used

Value of products (g)

Tons of products

1870(6)

$121, 772, 074

(d)

77, 555

$40,514,981

(/)

(/)

$135, 526, 132

$207, 208, 696

3, 655, 215

1880 (6)

792

$209, 904, 965

(d)

el40_, 708

C$55, 451, 510

(/)

(/)

$191, 271, 150

$296, 557, 685

7, 265, 140

1890

719

C$414, 044, 844

$18, 214, 948

176, 506

$95, 736, -192

4,325

$6, 462, 236

171, 181

$89, 273, 956

$327, 272, 845

$478, 687, 519

18, 216, 215

a In addition to the data shown in this statement there were reported at the census of 1880, 200 idle plants, with a capital of $18,939,988, and 13 plants in course
of construction, valued at $2,126,931. At the census of 1890, 119 idle plants reported a capital of $12,369,058, and 34 plants in course of construction, valued at

$4,091,678. The capital in idle works and those in course of construction was not reported separately at the census of 1870.

6 Por explanation of the apparent discrepancies in the data for 1870 and 1880 see remarks in regard to the depreciated currency of 1870 j also in regard to the
inclusion of capital, employ68, and wages relating to mining and other operations in the figures for 1880.

c Includes hired property, valued at $8,273,058. This Item was not reported separately at previous censuses.

d Not reported.

e Does not include 180 employ68 and $25,275 wages reported by an idle establishment in Minnesota, and included in the totals published at the census of 1880.

These eniploy6s were engaged in making repairs to plant.

/Not reported separately.

g Includes values for which tonnage was not reported.
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The following comparative statement exhibits the leading statistics for the iron and steel industry, by states

and territories, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, lEON AND STEEL INDUSTRY, BY STATES AND TERRITORIES: 1880 AND 1890. (a)

STATES AND TERRITORIES.
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COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.

STATES AND TERRITORIES. Year.

Texas

"Vermont

Virginia

West Tirginia...

Wisconsin

Wyoming

All other states.

1S80
nl890

1880
I860

1€80
1890

1880
1890

1880
1890

1880
al890

Number
of estab-

lish-

ments.

21
21

16
12

1

13

Capital.

$40, 000

320, 000

2. 294, 713
6, 330, 993

3, 712, 616
6, 458, 924

2, 768, 218
6, 461, 531

212, 603

5, 446, 875

AVERAGE NUMBER OF EMPL0Yl5S
AND TOTAL WAGES.

Employ6a.

140

2, .'522

3,110

4,121
3,833

2,153
1,920

184

"Wages.

$27, 720

50,035

065, 432
1, 263, 360

1, .'541, 816
1, 838, 209

1, 004, 931
1, 032, 541

Cost of materials
used.

$23, 580

1, 496, 151

4, 404, 462

3, 484, 625
7, 906, 036

3, 830, 667

4, 613, 753

403, 568

2, 417, 166

Value of pro'd-

iicts.

$36. 000

392,300

2. 685, 999
6, 326, 084

6, 054, 032
10, 556, 865

6, 580, 391

6, 501, 761

a Includes states grouped in order that the oper.ltion.s of individual establishments may not be disclosed. These establishments are distributed as follows:

Colorado, 2 ; Iowa, 1 ; Maine, 2 ; Minnesota, 1 ; New Hampshire, 1 ; North Carolina, L j Oregon, 1 ; Rhode Island, 1 ; Texas, 1 ; "Washington, 1 ; "Wyoming, 1.

In comparing the statistics of the Eleventh with those given at previous censuses, the following facts must be

constantly borne in mind. The values reported at 1870 were exjjressed in a currency which was at a great discount

in gold. The average premium on gold during the 12 months (June 1, 1869, to May 31, 1870) which constituted

the census year was about one-fourth (25.3 per cent). A premium on gold of one-fourth is equal to a discount on

currency of one-fifth. For purposes of comparison, therefore, the values of 1870 should be reduced in that ratio.

The statistics for 1880 include not only the investment in blast furnace plants and machinery, and the labor directly

employed in pig iron production, but also the capital and labor employed in mining and other operations conducted

in direct connection with these works. Notwithstanding this fact, the cost of materials reported was apparently

the cost at the furnace. There is a duplication to this extent in the cost of production, and this accounts in a

Tneasure for the inconsistencies in the figures published for the Tenth Census. In order that the census of 1890,

so far as practicable, should show data relating to the manufacture of pig iron separate from other industrial,

operations, the statistics for that year relating to iron ore and coal mining, coke making, limestone quarrying,

charcoal burning, and other similar industries dependent on the manufacture of pig iron, whether conducted in

direct connection with the blast furnaces or operated independently and at remote distances, have been eliminated

from the tabular statements contained in this report, these data being included in the statistics of other branches

of census investigation. On the other hand, the statistics of "Live assets", such as cash, bills and accounts

receivable, and similar items of capital, are believed to have been more fully reported at 1890 than at previous

censuses.

The increased demands of the country for all forms of iron and steel have stimulated production during the

past 20 years, while the tendency to the concentration of special branches of manufacture in large and well

equipped works, and the economy brought about by the introduction of modern machinery and better furnace and
mill practice have greatly reduced the selling prices of products during this period. For this reason a comparison

of the aggregate tonnage of products more accurately indicates the growth in the industry than does the total

value of products. From 1870 to 1880 the value of products increased from $207,208,696 to $296,557,685, or 43.12

per cent, and the tons of products from 3,655,215 to 7,265,140, or 98.76 per cent. During the decade from 1880 to

1890 the value of products increased from $296,557,685 to $478,687,519, or 61.41 per (ient, while during the same

period the tons of all products increased from 7,265,140 to 18,216,215, or 150.73 per cent.

co:mpaeative peoductioi^ by states.

Pennsylvania continues to be the leading iron and steel producing state in the country. In 1890 it contributed

53.02 per cent to the aggregate tonnage of all forms of iron and steel produced in that year, as compared with

49.78 per cent in 1880, and 50.25 per cent in 1870. From 1880 to 1890 it increased its production from 3,616,668 tons

to 9,657,474 tons, or 167.03 per cent, while the increased output of the whole country was 150.73 per cent, or from

7,265,140 tons to 18,216,215 tons. From 1870 to 1880 the aggregate production of the whole country increased

98.76 per cent, while that of Pennsylvania increased 96.90 per cent. Ohio was the second state in production in

both 1890 and 1880, increasing its production from 930,141 tons in 1880 to 2,475,532 tons in 1890, or 166.15 per

cent. ISevi York, which "was third in rank in 1880, occupied fifth place in 1890, while Illinois advanced from fourth

in rank in 1880 to third place in 1890. Alabama produced 6,550 tons in 1870, occupying the twentieth place in

that year. In 1880 it advanced to fifteenth in rank, producing 62,986 tons, -while in 1890 it was the fourth in

prominence, the output in the latter year being 967,814 tons. West Virginia advanced from seventh in rank in

2588 ^25
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1880 to sixth place in 1890. while Virginia and Tennessee, which were, respectively, the sixteenth and fourteenth

in rank in 1880, were seventh and eighth, respectively, in 1890. Vermont, Nebraska, and the District of Columbia

have abandoned the manufacture of iron and steel since 1880. All the other States in which iron and steel were

made in 1880 increased their production in 1890 except Kansas, Kentucky, Georgia, Wyoming, New York, and

New Hampshire. The following statement shows the relative rank of the states and territories in 1880 and 1890,

in the aggregate output of all forms of iron and steel

:

COMPAEATIVE STATEMENT OF PRODUCTION, STATES EANKED ACCORDING TO QUANTITY OF PRODUCT, IRON AND
STEEL INDUSTRY: 1880 AND 1890.

STATES AND TfiRRITOEIES.

Total

.

Penusylvania..

Ohio

Illinois

Alabama

New York

West Virginia.

Virginia

Tennessee

New Jersey

Wisconsin

Michigan

Massachusetts.

Missouri

Indiana

Maryland

Kentucky

Delaware

lg$0 1890

1

2

4

15

3

7

16

14

5

8

9

10

13

12

11

19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

10

17

PRODUCTION.

1880

Tons.
7, 265, 140

3, 616, 668

930,141

417, 967

62, 986

598, 300

147, 487

65, 722

77, 100

243, 860

178, 935

142, 716

141, 321

125, 758

96, 117

110, 934

123,761

33,918

1890

Tons.
18, 216, 215

9, 657, 474

2, 475, 632

1, 667, 325

967,8)4

593, 712

389, 207

364, 809

316, 540

303, 430

289, 838

268, 416

169, 001

128, 738

126, 661

122, 178

93, 360

58,437

STATES AND TERRITORIES.

California

Connecticut

Colorado

Georgia

Maine '

Khode Island

Wyoming
Texas

Oregon

New Hampshire

Washington

North Carolina

Minnesota

Iowa

Kansas

Vermont

Nebraska

District of Columbia.

1880 1890

21

17

27

18

22

24

23

30

28

25

20

26

29

32

18

19

20

21

22

23

24

25

26

27

28

29

30

31

PRODUCTION.

1880

Tons.
14, 000

38, 061

4,500

35, 152

10, 866

8,134

9,790

1,400

3,200

7,978

439

19, 066

6, 620'

2,000

264

1890

Tons.
56, 747

49, 98a

33, 832

30, 949'

14, 000

13, ooe

9,305

8,g5a

8,411

6,650

i,787

3,377

2,566

1,183

CAPITAL.

The aggregate capital reported for the iron and steel industry, both in active and idle establishments, and
those in course of construction, including hired property, amounted to $230,971,884 in 1880 as compared with

$430,505,580 reported at the census of 1890, an increase of 86.39 per cent. The following comparative statement

shows the distribution of capital for the industry as reported at the censuses of 1880 and 1890.

Idle establishments embrace such establishments as were not in operation during any part of the census year,

but were likely to be put in operation at some future period. Establishments that have been abandoned for iron

and steel making purposes are not embraced in this report.

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY: 1880 AND 1890.

CLASSES OF ESTABLISHMENTS.



IRON AND STEEL MANUFACTURE. 387

In the following statement a similar presentation is made of the aggregate capital in each of the 3 branches of

the iron and steel industry

:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN DIFFERENT BRANCHES OF THE IRON AND STEEL
INDUSTRY: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY, ETC.—Continued.
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MISCELLANEOUS EXPENSES.

In the inquiry relating to the iron and steel industry at the census of 1880, no attempt was made to

determine the various elements enteriug into the cost of manufacture, excepting the expenditure for labor and
materials. The inquiry in 1890 contained questions designed to obtain information as to the entire cost of

manufacture, but took no cognizance of selling and other mercantile expenses. The questions concerning

miscellaneous expenses were generally answered and the data are apparently consistent when considered by
individual reports and In connection with the conditions under which each particular establishment was operated,

but when aggregated with similar data for other works, operated under entirely different conditions, the totals

obtained are misleading. Many furnace companies in addition to manufacturing pig iron, quarry the limestone,

mine the coal, manufacture the coke, and mine a large part of the iron ores consumed by them, in addition to

operating a railroad in connection with some of the mines and quarries. Other concerns, while selling a large

part of the pig iron they produce, manufacture a considerable portion of their crude product into more highly

finished articles. While the expenditures for labor and materials in these various operations are kept as separate

as if they belonged to different companies, manufacturers claimed that it was impossible to determine what part

of the amount paid for taxes, interest on cash used in the business, and other sundry expenditures should be
charged to each of the several branches of industry. Consequently the amounts reported for these different

items by many of the establishments included not only the expenses connected with the manufacture of iron ind
steel, but expenses properly chargeable to classes of industry covered by other census investigations.

DEPRECIATION OP PLANT.

The interrogatory in the schedules relating to the average annual depreciation of plant was not answered by
the manufacturers to a sufficient extent to obtain comprehensive results, because comparatively few establishments

kept distinct accounts of the cost of -labor and materials entering into the necessary repairs and additions to the

works. During the last decade competition has been so active in the manufacture of iron and steel that

extraordinary expenditures for remodeling old and adding new machinery and appliances have been necessary to

meet the changing conditions of manufacture. Many of the blast furnaces which were in operation in 1880 have
since been torn down and entirely rebuilt, with the addition of new machinery. The substitution of steel for iron

has compelled rolling mill establishments to remodel their j)lants and add more powerful machinery of improved

design.

The necessity for such changes has been so constant that it is only those establishments which have been

foremost in the judicious expenditure of capital for keeping their plants fully equipped with the best appliances

for manufacturing according to the most approved methods that have been able to successfully cope with the

changed conditions and continue as large producers.

These remarks apply especially to the manufacture of steel rails. Establishments which were equipped with

the most efficient machinery in 1880 found it necessary to entirely remodel their mills a few years later, and
subsequently to replace these improvements by even more modern and economical methods of manufacture.

EMPLOYfiS AND WAGES.

The inquiry at the Eleventh Census respecting employes and ^^ages called for the average number of males>

females, and children, and the total wages paid, respectively, by classes: first, officers or firm members; second,

clerks: third, operatives, engineers, and other skilled workmen, overseers, and foremen or superintendents (not

general .superintendents or managers) ; fourth, watchmen, laborers, teamsters, and other unskilled workmen. The
average number of males, females, and children respectively, at specified weekly wages, was also requested, and
the time the establishment was in operation, with the number of hours constituting a day's labor.

The inquiry concerning employes and wages used at the Teuth Census did not require the employes to be

reported by classes.

The total number of employes reported at the census of 1890 in the branches of the iron and steel industry

comprised in this report, exclusive of officers, firm members, and clerks, was 171,181, receiving $89,273,956 as

wages. By dividing the number of employes into the aggregate Avages there is obtained $521.52 as the average

amount paid to each employ^. A moment's consideration, however, will show that these figures in no respect

exhibit the average yearly earnings of the employes engaged in the iron and steel industry, nor do they supply

any basis upon which to determine this information. The iron and steel establishments reporting were not all in

operation throughout the entire year. Some establishments did not start up until toward the close of the census

year, the employes needed to operate them being drawn from other branches of industry. Many concerns, during

periods when the establishments are not in operation, employ the workmen in making repairs, preparing materials for

the works, or in other labor, the amount -so expended, although contributing to the yearly earnings of each employ^,

is not charged to iron and steel manufacture, and consequently is not included in the aggregate wages. It is only

by a full knowledge of the labor performed by employes during periods when they are not in demand for iron and
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steel making that a sliowing of the average annual earnings for each person engaged in the iron and steel industry

may be made.

As the statistics of employes at the blast furnaces in 1880 include not only those engaged in the manufacture

of pig iron, but also in many cases the workmen employed in mining and other operations conducted in connection

with these establishments, exact comparisons can not be made with the figures for 1890, which excludes the labor

employed in the production of materials consumed by the furnaces. This will account for the apparent decrease

in the number of employes in blast furnaces.

The following is a comparative statement of the average number of employes in the various branches of the

iron and steel industry, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, AVERAGE NUMBER OF EMPLOYES, IRON AND STEEL INDUSTRY: 1880 AND 1890.
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MATERIALS USED.

CONSUMPTION OP PUEL.

Of the total cost of materials used by iron and steel works in 1890, amounting to $327,272,84:5, the expense

for fuel was $55,561,749, or 16.98 per-cent, as compared with 18.81 per cent in 1880.

The following is a comparative statement of the quantity and cost of each kind of fuel used in the different

branches of the iron and steel industry in 1880 and 1890:

COMPA.EATIVE STATEMENT, QUANTITY AND COST OF FUEL CONSUMED IN THE DIFFERENT BRANCHES OF THE
IRON AND STEEL INDUSTRY : 1880 AND 1890.



392 MANUFACTURING INDUSTRIES;

COMPARATIVE STATEMENT, QUANTITY AND COST OF IRON AND STEEL USED AS MATERIAL, IKON AND STEEL-
INDUSTRY : 1880 AND 1890.

CLASS OF MATERIALS.

Aggregate

Old and scrap iron and steel (total) . .

.

Old iron rails

Other old or scrap iron

Old steel rails and steel rail ends .

Other old or scrap steel

All other materials (total)

Spiegeleisen and ferro manganese

Pig iron

Hammered iron ore blooms

Hammered pig and scrap blooms .

Purchased muck bar

Purchased bessemer steel

Purchased open-hearth r.teel

Swedish billets and bars

1880

Tons.

4, 268, 643

1, 351, 636

708, 534

447, 078

85, 653

110, 371

2, 917, 007

86, 138

2, 596, 635

43, 411

49, 511

53, 754

a52, 155

a24, 993

10,410

Cost.

$113, 424, 247

37, 908, 350

20, 701, 099

11, 768, 274

2, 435, 263

3, 003, 714

75, 515, 897

2, 868, 519

59, 945, 632

2, 588, 140

2, 549, 829

2, 369, 544

2, 808, 497

1, 530, 560

855, 176

1890

Tons.

9, 784, 052

1, 957, 301

392, 495

967, 623

145, 837

451, 346

7, 826, 751

248, 536

6, 308, 226

16, 936

23, 452

234, 678

838, 118

141, 342

15, 463

Cost.

$179, 288, 771

36,460,815

9, 109, 765

16, 778, 388

2, 627, 649

7, 945, 013

142, 827, 956

7, 588, 784

97, 903, 934

599, 983

720, 457

6, 252, 594

24, 117, 923

4, 635, 585

1, 008, 698

a Sixteen thousand four hundred and ninety-six tons of " Other billets and bars " costing $908,407, shown separately under classiiied materials in report for 1880,

for comparative purposes are distributed as follows : 9,216 tons, $507,509, with purchased bessemer steel, and 7,280 tons, $400,898, with purchased open-hearth steel.

No section of the Uuited States contains all the raw materials essential to the development of an extensive iron

and steel industry. The southern states are endowed with a wealth of iron ore, coal, and limestone deposits in

close proximity to each other, which permits the manufacture of pig iron at a cost considerably below that possible

in other sections. This pig iron,, however, is unsuitable for the manufacture of steel by the process most largely in

use at the present time. Michigan and Wisconsin, although containing immense deposits of high grade ores for

steel making purposes, have no mineral fuel economically available for iron making purposes, and in parts of these

states there is adeiiciency inthe supply of wood for charcoal. Pennsylvania is rich in both anthracite and bituminous

coal, but the iron ores with few exceptions carry only small percentages of iron and are suitable only for foundry and

mill purposes. The wide separation of the materials for iron manufacture in the northern states necessitates the

transportation of the ore and fuel long distances. The iron ore from Lake Superior is carried a distance of over

1,000 miles to the furnaces in central Pennsylvania, while the coke from the Connellsville region in Pennsylvania

is used in the furnaces as far west as Chicago. The payment of freight on the various raw materials constitutes

an important item in the cost of iron and steel manufacture.

PEODUCTIOJST OF IRON AND STEEL.

The following is a comparative statement of the aggregate tonnage of iron and steel products in 1880 and 1890,

with the percentages of increase or decrease in each class:

COMPARATIVE STATEJIENT, CLASS, QUANTITY, AND PERCENTAGE OF INCREASE OR DECREASE OF PRODUCTS, IRON
AND STEEL INDUSTRY: 1880 AND 1890.

CLASS OF PRODUCTS.
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100,000 tons of pig iron and finished forms of iron and steel; the second class includes f),ll counties producing over

60,000 tons, but less than 100,000 tons in 1890. In the first list are 31 counties, representing 8 states, and in the

second list 19 counties, representing 11 states.

COMPARATIVE STATEMENT, PKODUCTION OF lEON AND STEEL, COUNTIES PRODUCING 60,000 TONS AND OVER IN
1890: 1880 AND 1890.

COUNTIES PKODtJCING OVER 100,000 TONS OF PIG IRON, ROLLED AND HAMMERED IRON A^D STEEL, AND BLOOMS.

AUesheny, Pa

—

Cook, 111

Jefferson, Ala—
Mahoning. Ohio .

Dauphin, Pa

Cambria, Pa

Cuyahoga, Ohio

.

Lackawanna, Pa.

Northamptou, Pa

Mercer, Pa

Lehigh, Pa

Lebanon, Pa

Will, 111

Montgomery, L'a.

Berks, Pa

Jefferson, Ohio...

ISSO 1890

848, 146

248, 479

26, 052

219, 957

223, 676

260, 140

210, 354

151, 273

322, 882

182, 881

324, 875

73, 149

84, 004

168, 628

213, 580

40, 561

796, 048

154, 259

684, 056

626, 282

573, 853

570, 330

554, 847

550, 132

500, 487

493, 022

411, 187

403, 130

369, 275

340, 874

335,503

292, 871

Lawrence, Pa
Trumbull, Ohio...

Marshall, "W. Va..

Belmont, Ohio . . .

.

Milwaukee, "Wis..

Ohio, W. Va
Rensselaer, N. Y .

Chester, Pa

Lancaster, Pa

Montour, Pa.'

"Wayne, Mich

Albany, N. T
Columbiana, Ohio

Delaware, Pa

Fayette, Pa

18S0

88. 443

73, 389

37, 700

66, 193

128,191

84, 767

177, 967

78, 363

87, 019

79, 789

03, 548

40, 611

44, 110

9,988

37, 108

1890

262, 315

247, 165

206, 417

181, 876

174, 678

174, 305

172, 135

150, 886

127, 811

121, 455

116, 167

111,150

105, 773

104, 149

100, 688

COUNTIES PRODUCING OVER 60,000 BUT UNDER 100,000 TONS OF PIG IRON, ROLLED AND HAMMERED IRON AND STEEL, AND BLOOMS.

"Worcester, Mass

"Warren, N. J

Lawrence, Ohio

Baltimore city and Baltimore county, Md.

Colbert, Ala

St. Louis city and St. Louis county, Mo. .

.

Armstrong, Pa
Philadelphia, Pa

Alleghany, "V"a

Essex, X. y

NET TONS.

1880

30, 180

76, 622

70, 794

69, 944

102, 644

9,300

65, 983

8,437

66, 725

98, 492

97, 595

95,444

94, 581

92, 395

91, 252

88, 069

82, 094

80. 423

73, 699

Blair, Pa
Marion, Tenn

Roanoke, Va

Hamilton. Tenn.

St. Clair, 111

Rhea, Teuu

Perry, Ohio

Oneida, NT
Center, Pa

NET TONS.

1880

68, 039

17, 958

35, 645

26, 650

34, 634

21, 108

17, 411

1890

71,013

70, 705

69, 916

67, 907

67, 794 :

64, 463

63, 269

61, 785

61, 628

In the compilation of the statistics relating to the manufacture of iron and steel there is a partial duplication

of some of the items that contribute to the aggregate tonnage and value of all products. In a number of instances

the finished product of one establishment becomes the raw material of another, and after further manipulation

appears again in the table of products. This duplication is unavoidable.' The finished products of each individual

establishment must be considered to comprise the" various articles produced and sold by it, whether the articles

are of the most highly finished character or are only suitable for remanufacture by the establishment purchasing

them. Thus, "muck bar produced for sale" and steel sold by the bessemer and open-hearth steel works to other

rolhng mill establishments in the form of billets or slabs are unavoidable duplications, as these materials appear a

second time as bars, plates, or other articles as the finished products of the establishments purchasing the crude

metal.

Similar methods of tabulation were necessarily employed in presenting the results of previous censuses, so

that accuracy of comparison of tonnages and values at different periods is not invalidated.
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MACHmERY.

The foliowiDg statement gives the number, equipment, and capacity of- the iron and steel works in the United

^States, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, NUMBER, EQUIPMENT, AND CAPACITY OF ESTABLISHMENTS, IRON AND STEEL
INDUSTRY: 1880 AND 1890.

[Including idle establishments.]

Blast furnaces

:

Xumber of establishments

!Number of completed furnaces

Total daily capacity in tons of -pig iron

KoUing mills and steel works:

Number of establishments

Total daily capacity in net tons of finished products

Number of single puddling furnaces, each double furnace counted as 2

single furnaces.

Number of heating furnaces

Number of hammers ..-

Number of cut-nail machines

Number of trains of rolls

Number of bessemer steel converters (including Clapp-Griffiths and Kobert-

Bessemer).

Total daily capacity in tons of ingots

Number of open-hearth steel furnaces

Total daily capacity in tons of ingots '-

Number of pots which can be used at each heat in crucible steel works

Forges and bloomeriesr

Number of establishments -

Number of fires

Number of hammers

Total daily capacity in tons of blooms, billets, or bars

1880
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MANUFACTURE OF PIG IRON—BLAST FURNACES.

The production of pig iron iu the United States during the census year 1890 amounted to 9,906,607 tons of

S,000 pounds, as compared Avith an output of 3,781,021 tons in 1880, and 2,052,821 tons in 1870. From 1870 to

1880 the increase in production amounted to 1,728,200 tons, or 84.19 per cent, while from 1880 to 1890 the increase

was 6,125;586 tons, or 162.01 per cent.

The following comparative summary indicates the growth of the pig iron industry since 1870

:

COMPARATIVE SUMMARY, BLAST FURNACES: 1870, 1880, AND 1890- (a)

Number of establishments

Capital

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages

Officers, firm members, and clerks

:

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

Tons of products

1870(6)

386

$56, 145, 326

(d)

27, 554

$12, 475, 250

(/)

{/)

$45, 498, 017

$69, 640, 498

2, 052, 821

1880(6)

341 .

Ji89, 531, 362

(d)

«41, 695

«$12, 655, 428

(/)

(/)

$58, 619, 742

g$SS, 315, 569

3, 781, 021

1890

304

<;$134, 608, 543

$6, 342, 675

34, 483

$16, 226, 145

1,068

$1, 611, 687

33,415

$14, 614, 458

$110,098,615

S$145, 643, 153

9, 906, 607

a This statement includes only active establishments for the censuses of 1880 and 1890 ; such establishments were not reported separately at the census of 1870.

6 For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarks in regard to the depreciated currency of 1870, also in regard to the

inclusion of capital, employes, and wages relating to raining and other operations in the figures for 1880.

e Includes hired property valued at $5,061,058. This item was not reported separately at previous censuses.

dKot reported.

e Does not include 180 employes and $25,275 wages reported by an idle establishment in Minnesota, and included in the totals published for the census of 1880.

These employes were engaged in making repairs to plant.

' / Not reported separately.

g Includes v.alues for which tonnage was not reported.

The following comiiarative statement exhibits the leading statistics of the blast furnace industry, by states,

as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, BLAST FURNACES, BY STATES: 1880 AND 1890. (a)

The United States i
61

Alabama -

'Connecticut

.

Georgia .

Illinois

.

Indiana .

Eeutucky -

Maine

.

Tear.
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COMPARATIVE STATEMENT, BLAST FURNACES, BY STATES : 1880 AND 1890—Continued.

Maryland

Massachusetts .

Michigan

Missouri

Xew Jersey

New Yorli

Ohio

Oregon

Pennsylvania - -

Tennessee

Texas

Vermont

Virginia

"West Virginia .

Wisconsin

AH otlier states

1880
1890

1880
al890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1S90

1880
al890

1880
1890

1880
1890

1880
al890

188(1

1890

1880
1890

1880
1890

1880
1890

a 1890

Number
of estab

lish-

ments.

12
5

13
15

30
16

62
46 1

Capital.

$2, 197,

3, 108,

125
222

2,671,;

5, 259,

1

2, 450,

1, 883,

$3, 644,

3, 131,

8, 836,

6.443,

13. 002,

11, 750,

000
470

500
366

471
208

586
49?

AVERAGE NUMBER OF
BiMPLOYES AND TOTAL WAGES.

Employes,

137
116

u
1

100, 000

41, 488, 294
59, 321, 570

.1,422,626
3, 685, 80B

40,000

1,391,500
4,106,206

1, 322, 425
1, 446, 082

2,068,218
3, 546, 340

2, 727, 579

2,164
732

1,185
654

1,174
655

2,518
1,462

8 944
4,224

13, 460
15, 967

1,579
1,076

1, 221
1,328

424

611

465

Wages.

$339, 978
151, 342

561, 870
416, 334

227,111
298, 966

$365, 639
,262, 538

902, 929
672, 288

2, 725. 157
2, 057, 127

46, 822

4, 752, 838
7, 645, 715

261, 897
525, 992

27, rzo

255, 986
558,312

240,158
108, 933

357,354
307, Oil

Cost of
materials used.

1, 316, 539

169, 026

2, 091, 224
2, 935, 233

1, 685, 124

1, 247, 688

$2, 488, 670
1, 679, 937

4, 166. 622
4, 212, 888

9, 149, 620
15, 696, 665

33, 073

29, 675, 075
57, 222, 481

489, 440
2, 150, 882

23, 580

Value
of products.

$1. 700, 339
1, 632, 004

312, 810

3, 145, 062

3, 982, 278

2, 275, 017
1, 716, 983

$3, 428, 747
2, 228, 724

6, 816, 241

5, 182, 60&

13, 038, 193:

19, 800, 268

78, 303:

45, 573, 750'

75, 239, 2UJ

840, 022^

3, 366, 464

13, 800

205, 548
:, 820, 167

1, 158, 611
1,503,847

2. 101, 393

2, 378, 006

24,8

440, 695
3, 925, 481

1, 631, 096:

2, 009, 505.

3, 295, 835

3, 11'4, 892

1, 411, ISl

a Includes states grouped in order that the operations of individual establishments may not be disclosed. These establishments are distributed as follows:

Colorado, 1 ; Indiana, 2 ; Maine, 1 ; Massachusetts, 1 ; North Carolina, 1 ; Oregon, 1 ; Texas, 1 ; Washington, 1.

In 1880 blast furnaces were located in 24 states and 1 territory, but pig iron was produced in only 22 states^

the furnaces iu Minnesota, ]Srortli Carolina, and Utah territory being idle in that year. In the census year 1890

there were 25 states that contained completed blast furnaces, and pig iron was made in that year in each of these

states except Minnesota. Since 1880 the manufacture of pig iron has been abandoned in Vermont and Utah, and

during the same period 2 states, namely, Colorado and Washington, have engaged in its production. California

does not appear among the pig iron producing states in either 1880 or 1890. A charcoal furnace was completed

and put in operation in that state in 1881, but it has made no pig iron since 1886, and is practically abandoned.

The relative rank of the various states has undergone many changes since 1880. Pennsylvania still retains

its leadership as the producer of pig iron, being credited with 51.05 per cent of the total production in 1880 and
49.13 per cent in 1890. Ohio was second in rank in both 1880 and 1890, the output of pig iron in this state- in the

former year being 14.51 per cent of the total production, and iu the latter year 13.G0 per cent. Alabama, which

occupied tenth pilace in 1880, now occupies third place, the production of this state in 1890 amounting to 915,609

tons, as compared with 62,336 tons in 1880. Illinois, which was seventh in rank in 1880, is fourth in 1890, and New
York, which was third in rank in 1880, occupies fifth place in 1890. Virginia, which was seventeenth in rank in

1880, is now sixth, while Tennessee has advanced from the thirteenth to the seventh place.

CAPITAL.

The aggregate capital reported for this branch of the iron and steel industry, including active and idle

establishments and those in course of construction, was $105,151,176 at the census of 1880, as compared with

$143,633,926 at the census of 1890, an increase of $38,482,750, or 36.60 per cent.

The comparative statement on the following page shows the distribution of capital in active and idle

establishments and tho^ in course of construction in the blast furnace industry as reported at the censuses of

1880 and 1890.
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COMPAEATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST FURNACES: 1880 AND 1890.

CLASS OF ESTABWSHMENTS.
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During the census year 1890 the blast furnace establishments were in operation an average of 9.23 months

each, and the average term of employment for labor was 10.62 months, the excess of the latter period over the

former being due to the fact that establishments reporting the maximum term of operation also reported the

greatest number of hands. In 1880 the blast furnace establishments were in operation an average of 8 months.

MATEEIALS USED.

The total quantity and cost of each class of materials consumed by the blast furnaces as reported at the censuses

of 1880 and 1890, with the aggregate cost of all materials, is shown in the following statement. With the exceptioa

of charcoal, which is reported in bushels, the quantities are given in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATEEIALS USED, BLAST FURNACES : 1880 AND 1890.

CLASS Of MATERIALS.
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PEODUCTS.

Aggregate figures such as are obtained in the tabulation of the individual reports for a number of establishments,

in any particular district supply no accurate data to determiue the cost of producing a given manufactured article.

Even at 2 furnaces situated in the same locality, employing the same number of men, and consuming the same

character of materials, the cost of production may vary as much as $2 to $3 a ton. At 1 establishment the cost of

the ore, limestone, and coal used is cal6ulated. according to the expense incurred in mining and assembling these

materials at the furnace, while the other concern, although owning and operating its own mines, may charge the-

material to the furnace at the market price. In the first instance the cost of producing a ton of pig iron is

considerably below the cost at the second works, where the materials charged into the furnace already carry a,

profit for the mining operations, which element is not included in the cost reported for the other plant.

The following comparative statement shows the total tonnage production of pig iron in 1880 and 1890-

classifled according to the fuel used, with the proportion each kind bears to the aggregate output in the 2 years.

The figures include the quantity of spiegeleisen and castings made direct from the furnace.

COMPARATIVE STATEMENT, PRODUCTION OF PIG IRON, INCLUDING DIRECT CASTINGS, CLASSIFIED ACCORDING T0>

KIND OF FUEL USED, WITH PERCENTAGE EACH CLASS IS OF TOTAL, BLAST FURNACES : 1880 AND 1890.

CLASS OF PRODUCTS.
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MACHINEEY.

The following statement gives the production of pig iron in the different states in tons of 2,000 pounds, including

castings made direct from the furnace, during the census years 1880 and 1890, with the number of completed furnace

stacks at the close of eack year, and the relative rank of each state, in quantity of product and its percentage of

the total production

:

COMPARATIVE STATEMENT, NUMBER OF STACKS AND PRODUCTION, INCLUDING ACTIVE AND IDLE ESTABLISH-
MENTS, STATES RANKED ACCORDING TO QUANTITY OF PRODUCT, BLA^T FURNACES: 1880 AND 1890.

Total

.

'iPennsylvauia.

.

Ohio -'-.-

Alabama

Illinois

NewTork

Virginia

Tennessee

Michigan

Wisconsin

New Jersey . .

.

West Virginia

Missouri

Maryland

Tear.

1880
1890

1880
1890

1880
1800

1880
1890

1880
1H90

1890

1880
1890

1880
1890

1880
1890

1880
1890

188!).

1890

1880
189U

1380
1890

1880
1890

Com-
pleted
furnace
stacks.

681
559

103
71

15
48

57

37

31

31

21
19

27
26

14
10

20
18

11
5-

22
14

Production
of pig iron
in tons.

a3, 781, 021
t>9, 906, 607

1,930,311
4, 867, 504

548, 712
1,347,519

62, 336
915, 609

95, 468
746, 677

313, 368
344, 339

17,906
312, 367

47, 873
295, 889

119,586
227, 827

118, 282
215, 143

157, 414
145, 040

80, 050
129, 369

95, 050
101, 030

59, 664
96, 636

Percent-
age of

total pro-
duction.

100. 00
100. 00

51.05
49.13

14.51
13.60

1.C5
9.24

2,53
7.54

8.29
3.48

0.47
3.15

1.27
2.99

3.16
2.30

3.13
2.17

4.16
1.46

2.12
1.31

2.51
1.02

1.68
0.98

Kank.

13

7

4

10

11
13

Kentucky

Georgia ,

Connecticut . .

.

Indiana

Colorado

Texas

Oregon . .
.'

Massachusetts

.

Washington . -

.

Maine

North Carolina

Minnesota

Vermont

Utah

Tear.

1880
1890

1880
lS90

1880
1890

1880
1890

1880
1890

1880
1890

1880-

1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

Com-
pleted
furnace
stacks.

22

10
5

Production
of pig iron
in tons.

58, 108
44, 278

23, 099
28,111

18, 779
22, 255

18, 237
16, 460

1,400
8,950

3,200
8,411

9,543
8,380

2,015
3,700

Percent-
age of

total pro-
duction.

1.54
0.45

0.61
0.28

0,50
0.22

0.48
0.17

0.04
0.09

0.08
0.09

0.25
0.08

0.05
0.04

0.02

Kank.

12

14

14

15

15

16

16

17

21

19

19

20

18

21

a Includes 4,229 ton.s of castings made direct from furnace. h Includes 6,066 tons of castings made direct from furnace.

Notwithstanding the fact that the production of pig iron has increased from 3,781,021 tons of 2,000 pounds in

1880 to 9,906,007 tons in 1890, the total number of completed furnaces has decreased during the 10 years from 681
to 559. Many furnaces which were active in 1880 have since been abandoned, owing to their inability to compete
profitably with the -larger, better located, and more modern furnaces. The majority of these abandoned furnaces
were of small capacity, and were able to produce and market pig, iron only during periods of great demand and
consequent high prices. The large number of improved furnaces which have been built during, recent years
favorably located for the supply of materials at low cost, and within easy access to a market for the finished

products, has rendered the operations of these older furnaces unremunerative even in periods of great activity.

Pennsylvania shows a decrease of 48 furnaces from 1880 to 1890, and during the same period the total number
of furnaces in Ohio has decreased by. 32. These figures merely exhibit the net decrease in the number of furnaces,
as many large furnaces have been erected during this period in these, as well as in other states, to take the place
of small stacks abandoned. Since 1880 286 furnaces have'been abandoned in the United States, either owing to

unfavorable location or to give place to larger and more modern plants, while during the same period 164 new
furnaces have been built, in addition to a large number of plants that have been remodeled and supplied with
new machinery.
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The following comparative statement presents by states the number, class, and daily capacity of blast furnaces,

as reported at the censuses of 1880 and 1890

:

COMPAKATIVE STATEMENT, NUMBER, CLASS, AND CAPACITY OF BLAST FURNACE STACKS, INCLUDING ACTIVE AND
IDLE ESTABLISHMENTS. BY STATES: 1880 AND 1890.
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Of the 559 furnaces at the close of the census year 1890, which were active or likely to be some day active,

170 were anthracite coal or anthracite coal and coke furnaces, 249 coke and bituminous coal furnaces, and 140

charcoal furnaces. Of the 681 furnaces at the close of 1880 there were 231* anthracite coal or anthracite coal and

coke furnaces, 199 coke and bituminous coal furnaces, and 251 charcoal furnaces. In the decade from 1880 to

1890 there is shown a decrease of 61 in the number of furnaces using anthracite coal or a mixture of anthracite coal

and coke for fuel, a decrease of 111 in the number of furnaces using charcoal and an increase of 50 in the number
of furnaces using coke and bituminous coal.

MANUFACTURE OF PIG IRON WITH MINERAL FUEL.

The phenomenal growth of the manufacture of pig iron during the past 10 years has been largely due to the

increased use of coke as a blast furnace fuel. In 1880 anthracite coal was extensively employed alone and also

as a mixture with coke in the blast furnaces, but the tendency since that date has been toward a more general

employment of coke. Of the 3,345,703 net tons of pig iron produced in 1880 by the use of mineral fuel, 1,113,560

tons were produced with anthracite coal for fuel, 1,517,553 tons with coke, or in some instances with a mixture of

coke and bituminous coal, and 714,590 tons with a mixed fuel of anthracite coal and coke. Very few furnaces are

now run on anthracite coal alone, and- a number of the furnaces that used anthracite coal in part in 1880 have

since either abandoned the use ©f anthracite coal or increased the percentage of coke in the mixed fuel. In 1890

there were produced 330,886 tons of pig iron with anthracite coal for fuel, 1,893,24] tons with mixed anthracite

coal and coke, and 7,017,769 tons with coke alone or, in a few instances, with a mixture of coke and bituminous

aioal.

The following comparative summary exhibits the leading statistics of the manufacture of pig iron with

mineral fuel, as reported at the censuses of 1880 and 1890:

COMPARATIVE SUMMARY, MINERAL FUEL BLAST FURNACES: 1880 AND 1890. (a)

Number of establiahments

Capital

Miscellaneous expenses

Average nximber of employes (aggregate)

.

Total wages

officers, firm members, and clerts

:

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

Tons of pig iron

1880 (i.)

225

$70, 262, 615

25, 025

$8, 554, 152

(e)

(e)

$51, 254, 711

$76; 739, 573

3, 345, 703

1890

C$116,

$14,

$1

$101,

$133,

221

894, 982

330, 381

30, 908

666, 139

807

256, 742

30, 101

409, 397

699, 485

658, 050

241, 896

a This statement includes only active establishments.

b For explanation of the apparent discrepancies in the data for 1880, see remarks in regard to the inclusion of capital, employes, and wages relating to mining

and other operations,

c Includes hired property valued at $4,807,470. This item was not reported separately at the census of 1880.

d Not reported.

e Not repoiied separately.
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The following comparative statement exhibits the leading statistics of the manufacture of pig iron by the use

of mineral fuel, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, MINERAL FUEL BLAST FURNACES, BY' STATES : 1880 AND 1890. (a)

The United States

Alabama

Georgia

niinois

IndiaDU \

Kentucky

MaryLand

Massachusetts

Missouri

New Jersey

New York

Ohio

Pennsylvania '

Tennessee

Virginia

"West Virginia

"Wisconsin

All Other states

Tear.

!il830

1890

1880
1890

1880
C1890

1880
1890

1880
el890

1880
el890

1880
el890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

el890

Number
of estab-

lish-
ments.

225
221

2
17

12
8

22
13

45
37

116
105

1

10

6
4

Capital.

$70, 262, 615
clie, 894, 982

955, 800
12, 394, 757

252, 000

950, 000
9, 855, 274

356, 000

50, goo

2, 050, 000
1, 26J, 475

3. 644, 500
3, 131, 366

8, 059, 384

5, 850, 119

10, 022, 586
• 10, 985, 403

39, 048, 294
58, 494, 262

810, 626

2, 827, 085

500, 000
3, 874, 606

1, 254, 425
1, 446, 082

600, 000
2, 284, 509

4, 489, 044

AVERAGE NUMBER OF EMPLOYES
AND TOTAL WAGES.

Employes-

25, 025
d30, 908

300
3,425

274

408
1,431

95

190

770

479

1,174
655

2,050
1,385

5,514
3,939

11, 975
15, 752

623
855

200
1,216

424

235
336

l,d97

"Wages

%%, 554, 152
dl4, 666, 139

60, 257
1,482,021

14, 750

185, 054
919, 145

48, 610

77, 550

163, 499

18, 500

169, 111
172, 363

365, 639
262, 538

762, 210
634, 399

1, 752, 741

1, 971, 691

4, 368, 562
7, 592, 226

145, 867
417, 989

94, 781
527,178

211, 484
198, 933

115, 537
159, 448

328, 208

Cost of mate,
rials used.

$51, 254, 711
101,699,485

233, 353
5, 182, 180

188, 983

1, 762, 609
8, 088, 153

504, 974

433, 060

1, 410, 124
900, 319

2, 488, 670

1, 679, 937

3, 712, 160
3, 964, 464

8, 233, 013

15, 387, 430

29, 087, 348
56, 922, 660

393,685
2, 018, 044

76, 179
2, 720, 195

1, 131, 176
1,603,847

1, 198, 070
1, 294, 123

2, 038, 133

Value of prod-
ucts.

$76, 739, 573
133, 658, 050

554, 162
8, 374, 816

319, 150

2,391,850
10,138,310

450, 635

703, 800

758, 860

144, 060

1, 706, 017
1, 191, 502

3, 428, 747
2, 228, 724

6, 009, 097
4, 850, 543

11, 646. 754
19, 356, 162

44, 385, 123
74,837,765

640, 957
2, 702, 548

178, 920
3, 755, 661

1, 583, 896
2, 009, 505

1, 688, 655
1, 620, 117

2,593,41,7

a This statement includes only active establishments.

6 For explanation of the apparent discrepancies in the data for 1880, see remarks in regard to'the inclusion of capital, employes, and'wages relating to mining
and other operations.

c Includes hired property valued at $4,807,470. This item was not reported separately at the census of 1880.

d Includes 807 officers, firm members,'and clerks, and their wages, amounting to $1,256,742, distributed as follows : Alabama 102, $183,686; Illinois 11, $23,116;

Missouri 10, $16,343; New Jersey 16, $22,386, New York 47, $84,381; Ohio 138, $176,115; "Pennsylvania 341, $545,070; Tennessee 44, $60,106; Virginia 49, $71,177;

"West Virginia 13, $16,758 ; Wisconsin 8, $12,294 ; all other states 29, $45,311. These classes were not reported separately at the census of 1880.

e Includes states grouped in order that the operations of individual establishments may not be disclosed. These establishments are distributed as follows

:

Colorado, 1; Georgia, 2; Indiana, 2; Kentucky, 2; Maryland, 2.

CAPITAL.

The follo"wing comparative statement shows the distribution of capital in active and idle establishments and
those in course of construction, as reported for blast furnaces using mineral fuel at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN

COURSE OF CONSTRUCTION, MINERAL FUEL BLAST FURNACES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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The total capital reported for 1880 included in a number of cases the investment of blast furnace companies

in mining and other operations, so that comparison with the amount reported for 1890, which excluded data of this

character, will not be a correct indication of the increase in capital during the decade.

In the few instances where establishments operated both mineral fuel and charcoal furnaces. separate returns

were obtained for each branch of manufacture, so that the details for the two branches could be presented

independently.

In 1880 there were 430 completed furnace stacks equipped for the use of mineral fuel, with a total daily

capacity of 15,942 tons of 2,000 pounds, as compared with 419 stacks in 1890 with a daily capacity of 38,G'53 tons.

The average daily capacity per furnace was 37.07 net tons in 1880 and 92.25 net tons in 1890. The increase in

daily capacity, notwithstanding the reduction in the number of stacks, is due to larger furnaces in 1890, together

with more powerful blowing machinery, improved hot blast stoves, and better furnace practice.

EMPLOYES AND WAGES.

The following statement presents the average number and total wages of officers or firm members and clerks and

the average number and total wages of skilled and unskilled employes in the manufacture of pig iron with mineral

fliel, as reported at the census of 1890

:

AVERAGE NUMBEE OF EMPLOYES AND TOTAL WAGES BY CLASSES, MINEEAL FUEL BLAST FUENACES: 1890.
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famishes a lower aggregate labor cost in a ton of pig iron than in the north, although the direct labor cost jDer ton

is greater in the former section than in the latter. Wages of furnace hands in the two sections vary within narrow

limits for the same class of labor, but the richer ores used in the northern furnace insure a larger daily product,

which gives a lower rate of direct labor cost per ton than is possible in the southern furnace, where a smaller

product per man is made with the lower percentage of iron in the ores.

MATERIALS USED.

The following comparative statement presents the quantity and cost of the various raw materials used by the

mineral fuel blast furnaces, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED,- MINERAL FUEL BLAST FURNACES:
1880 AND 1890.

CLASS OF MATERIALS.

Total

.

Domestic iron ore

Foreign iron ore

Fluxing material

Anthracite coal

Bitnminons coal

Coke

Mill cinder and scrap .

All other materials . -

.

1880

Tons. ('ost.

6,319,633

(a)

3, 054, 482

2, 615, 182

1, 051, 753

2, 128, 255

338, 392

$51,254,711

29, 689, 649

2, 446, 767

8, 012, 755

2, 095, 887

8, 129, 240

841, 451

38, 962

1890

Tons.

14, 428, 520

1, 081, .630

5, 470, 107

2, 012, 477

551, 007

9, 234, 522

1, 282, 371

Cost.

$101, 699, 485

54, OOO, 703

5, 860, 349

4, 037, 699

5, 165, 761

759, 522

27, 422, 751

3, 084, 391

1,368, .309

a Domestic and foreign iron ore were not reported separately in 1880.

During 1880 there was consumed by 1 anthracite furnace in New York 5,000 bushels of charcoal, costing

$350, and by 1 bituminous furnace in Ohio, 1,600 bushels of charcoal, costing $112. As neither of the furnaces

reported the production of any charcoal pig iron in that year, the quantity and cost of the charcoal consumed is

excluded from the presentation of the charcoal pig iron industry and included in the above table under the head

of "All other materials".

During 1890 1 charcoal furnace in Alabama and 1 in North Carolina ran a short time on coke for fuel.

As these establishments are properly classified as charcoal furnaces, the leading items of investment, labor, and

materials are included in the tabular statements for the charcoal blast furnace industry. The exclusion of the

3,413 tons of coke valued at $13,029 from the above table causes an apparent discrepancy between the tons and

cost of the coke as here given and the aggregate consumption for the whole country in the manufacture of pig

iron as prevjously presented.

The development of the extensive deposits of high grade ores in the Lake Superior district, in response to the

demands of a rapidly growing steel industry, and the economies made possible by the more extended use of coke

in the manufacture of pig iron have led to an important change in the character of the raw materials consumed by

blast furnaces since 1880. Throughout the southern states the more careful selection and preparation of iron ores

and the employment of better coke has increased to a considerable extent the eflSciency of furnaces in that section,

while in many districts in the north and west the use of local ores containing a low percentage of iron has been

abandoned for the richer Lake Superior iron ores. In addition there has taken place a more general substitution of

coke for the bituminous coal which was largely employed in 1880 either alone or as an important constituent of a

mixed fuel of bituminous coal and coke. At the census of 1880 25 furnaces reported the use of bituminous coal

exclusively as a blast furnace fuel, these works consuming 369,976 tons of bituminous coal in producing 113,778 tons

ofpig iron. In 1890 only 6 furnaces used bituminous coal alone, and the quantity of pig iron made by them was 47,837

tons, with a fuel consumption of 152,456 tons. There has also been a marked decline during the decade in the

number of furnaces using a mixed fuel of bituminous coal and coke, and the proportion of coal to coke, where they

are still used together, has also decreased. In addition to the above quantities, there were consumed in 1880,

principally as a mixture with coke in the blast furnaces, 681,777 tons of bituminous coal, but in 1890 only 398,551

tons of this kind of coal were so consumed. These figures include coal used under the boilers in cases where the

waste gases from the furnace were not sufBcient to supply the requisite amount of heat for the production of steam.

In 1880 a considerable quantity of anthracite coal was mixed with coke in furnaces in Illinois and Wisconsin, but

no fuel of this character was used in producing pig iron in these states in 1890.
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PEODUCTS.

The following comparative statement shows the quantity and value of pig iron produced, classified according

to the fuel used by blast furnaces using mineral fuel, as reported at the censuses of 1880 and 1890. The quantities

and values of castings produced direct from furnaces are Included in the production of pig iron for the two periods.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PEODUCTS, MINERAL FUEL BLAST FURNACES: 1880 AND 1890.

CLASS OP PRODUCTS.
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There are a few manufacturers who operate anthracite coal or coke furnaces in addition to stacks running on

charcoal pig iron. In such cases the operations of the charcoal furnaces only are included in the figures presented,

the accounts of the two departments enabling a separation to be made.

The following comparative statement exhibits the leading statistics of the charcoal pig iron industry, by states,

as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, CHARCOAL BLAST FURNACES, BY STATES: 1880 AND 1890. (a)

STATES.
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Virginia continue to manufacture pig iron with mineral fuels. A charcoal blast furnace was put in operation in

California in 1881, but was abandoned prior to the census year 1890.

CAPITAL.

The following comparative statement shows the distribution of capital in active and idle establishments and

those in course of construction, as reported for charcoal blast furnaces at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN

COURSE OF CONSTRUCTION, CHARCOAL BLAST FURNACES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS,

Total

Establishments in operation

Idle establislimenta '-

Establishments in course of construction

Tear.

1880
1890

1880
1890

1880
1890

1880
1890

Number
of estab-

lish-

ments.

21B
123

116
83

96

Total.

a$27, 989, 919
620, 023, 715

19, 268, 747
17, 713, 561

8, 561 800
2, 047, 855.

159, 372
262, 299

Buildings,
machinery, tools,

and
implements.

$7, 066, 659
9, 108, 800

4, 663, 159

7, 502, 251

2, 378, 500

1, 391, 150

25, 000
215, 399

Land, stock, and
finished prod-
uct on hand,

cash, and bills

receivable.

$20, 923, 260
10, 914, 915

14, 605, 588
10, 311, 310

6, 183, 300
656, 705

134, 372
46, 900

a See remarks in regard to the inclusion of capital relating to mining and other operations in the figures for 1880.

h Includes hired property valued at $253,588. This item was not reported separately at the census of 1880.

The value of buildings, machinery, tools, and implements more nearly represents the direct investment in the

charcoal blast furnace industry than that shown for land and cash assets, for the reason that the aggregate for

these latter items for 1880 also includes the value of ore and wood lands. Thus, while there was an increase during

the last decade of 28.90 per cent in the value of the plant and equipment of furnaces, the remaining items of

investment show an apparent decrease of 47.83 per cent. The value of land waS not separately reported in 1880,

therefore a true comparison can not be made.

Of the 123 establishments reported in 1890, 33 remained idle during the census year, and 7 were in course of

construction, while 96 of the 215 establishments reported in 1880 were not in operation at any time during that period,

and 3 plants were building.

jSTotwithstanding the fact that the number of establishments equipped for the production of charcoal pig iron has

decreased from 215 in 1880 to 123 in 1890, and the furnace stacks at the close of the census year 1890 number but

140, as compared with 251 10 years ago, the daily productive capacity increased from 3,306 tons of 2,000 pounds in

1880 to 3,783 tons in 1890. This increase in capacity is due in part to the much larger size of the new furnaces

and in part to the adoption in recent years of more efficient machinery and better furnace practice.

EMPLOYES AND WAGES.

The following statement shows the average number and total wages of officers or firm members and clerks and

the average number and total wages of skilled and unskilled employes, as reported at the census of 1890

:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, CHARCOAL BLAST FURNACES: 1890.
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The following statement presents the average number of employes at the different weekly rates of wages

:

AVEEAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, CHARCOAL BLAST FURNACES: 1890.

[not including officers, firm members, and clerks.]

WEEKLY RATKS OF WAGES.

Total .

Under $5

$5 and over but under .$6 . .

.

$6 and over but under .$7 . .

.

$7 and OTer but under $8 . .

.

48 and oyer but under $9 . .

.

$9 and over but under $10 .

.

$10 and over but under $12 .

$12 and over but under $15 .

$15 and over but under $20 .

$20 and over but under $25 .

$25 and over

AVERAGE NUMBER OF
EMPLOYES.

Males above
16 years.

i,305

a88

105

418

683

676

448

433

275

97

36

46

Children.

a Includes convict laborers at the Texas penitentiary receiving an average of 50 cents per day.

In 1880 the charcoal furnaces were in operation an average of 6.45 months each during the year. During the
census year 1890 the charcoal furnaces were in operation an average of 8.04 months each; the average term of

employment for men was 8.87 montiis.

The excess of the average term of employment for labor over the average term of operation is due to the fact

that the works reporting the maximum term of operation also report the largest number of hands. Furnace hands
were employed 12 hours per day 7 days each week, while yard hands worked 10 hours daily for 6 days of the week.

MATERIALS USED.

The following comparative statement shows the quantity and cost of the various materials consumed by
charcoal blast furnaces, as reported at the censuses of 1880 and 1890. Iron ore aiid fluxing materials are stated in

tons of 2,000 pounds, charcoal in bushels.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, CHARCOAL BLAST FURNACES: 1880 AND 1890.

CLASS OF MATERIALS.
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PEODUCTS,

The following comparative statement shows the quantity and value of hot and cold blast charcoal pig iron,

including the quantity and value of direct castings and other products made by the charcoal furnaces, as reported

at the censuses of 1880 and 1890, the quantities being stated in tons of 2,000 pounds:

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS, CHARCOAL BLAST FURNACES: 1880 AND 1890.

CLASS OF PRODUCTS.

Total

.

Hot or warm blast charcoal pig iron

.

Cold blast charcoal pig iron

Total tounage and value -

All other products ,.

1880

Tons.

355, 647

79, 671

435, 318

Value.

$12, 575, 996

10, 090, 244

2, 398, 500

12, 488, 744

87, 252

1890

Tons.

627, 865

36, 816

Value.

$11, 985, 103

11, 243, 119

714, 591

11, 957, 710

a27, 393

a Includes $27,328, the value of 2,222 tons coke pig iron.

The increase in tonnage shown in this table was entirely in hot or warm blast pig iron, the production of cold

blast iron showing a decline of 53.75 per cent. Two charcoal furnaces produced a small quantity of coke pig iron

in 1890, one in Alabama producing 1,645 tons, valued at $15,788 abd one in North Carolina producing 577 tons

valued at $11,540. The tonnage of this coke pig iron is not included in the column of quantities in the above

table, but the value appears under the head of "Value of all other products". The employes, total wages, and

materials consumed by these 2 charcoal furnaces in the production of this coke pig iron, are also included in the

statements concerning the charcoal blast furnace industry. In the report for the blast furnace industry, 1890,

these items are included in the statement showing the output of coke and bituminous coal pig iron.

ROLLING MILLS AND STEEL WORKS.

Of the total tonnage of products of the rolling mills and steel works of the United States in 1880 less than

one-third was of steel, and up to that time the manufacture of rails was the only branch of the iron industry that

had been seriously affected by the manufacture of steel. The steel industry has made a steady and rapid advance

since 1880. During 1890 the total output of iron and steel products by the rolling mills and steel works was

8,274,833 tons, of which 5,049,693 tons, or 61.02 per cent, were of steel. The activity in the erection of bessemer

and open-hearth steel making plants since 1880 has been especially marked.

Notwithstanding the increase of the steel industry during the past 10 years, the manufacture of finished

forms of iron has not declined. The number of puddling furnaces has increased from 4,376 in 1880 to 4,853 in

1890, and the increase in the tonnage of iron products has been from 2,353,248 tons to 3,225,140 tons. In the

manufacture of boiler plates, sheets, and bridge material iron is still largely used, and in many instances preferred

to steel.

In 1880 the statistics of rolling mills and steel works were presented under three general classifications,

namely, (1) iron rolling mills, (2) bessemer and open -hearth steel works, and (3) crucible and miscellaneous steel

works. Where establishments operated both an iron rolling mill and a steel. producing plant, a separate return

was required for each department; but manufacturers found it difScult, and in some instances impossible, to

report accurately the leading items relating to capital and labor for each branch of manufacture. The steel was

often rolled by the same workmen and upon the same machihery as the iron, while the capital was employed both

in manufacturing and marketing the products of the rolling mill whether of iron or of steel. With the ramifications

of the iron and steel industry during the past decade, the difftculty of making any separate showing of the rolling

mills and steel producing works has been correspondingly increased, and the returns received indicated that the

only separation practicable in the presentation of the statistics of iron and steel rolling mills, and bessemer,

open-hearth, and crucible steel works was in the tonnage and value of iron and steel products. Even this

separation was not made without considerable difiQculty on the part of the manufacturers.

It has not been possible to present in detail the statistics which relate to special branches of iron and steel

manufacture, such as nails, bars, structural material, and steel rails. Establishments producing rails, bars, or

plates make other products, and a separation of the capital, employes, wages, and materials pertaining to the

manufacture of each article was impracticable.
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BESSEMER STEEL.

Bessemer steel was first produced Iti this country in commercial quantities in 1867, but for many years the

material was used only in the mianufacture of rails. At the date of the Tenth Census there were but 11

establishments engaged in the i)roduction of bessemer steel, all of which had been built to manufacture steel for

rails, many of them having been added to existing iron rail mills. These works were located in Illinois, Missouri,J*few,

York, Ohio, and Pennsylvania. In 1890 the number of establishments containing bessemer converters, including

the works prepared to manufacture Olapp Griffiths and Robert-Bessemer steel, had increased to 51. They were
located in Colorado, Illinois, Indiana, Massachusetts, Michigan, Missouri, New York, Ohio, Pennsylvania, Virginia,

and West Virginia. The production of bessemer steel ingots or direct castings in the United States in the census

year 1890, including steel made by the Clapp-Griffiths and Robert-Bessemer processes, amounted to 4,051,202 tons

of 2,000 pounds, an increase of 311.21 per cent over the production of 985,208 tons in 1880. Pennsylvania produced
50.47 per cent of the total output in 1880, Illinois 25.73 per cent, and New York and Ohio each over 8 per cent.

Of the total production in 1890, Pennsylvania contributed 61.12 per rent, Illinois 21.49 per cent, Ohio 9.41 per

cent. West Virginia 4.46 per cent, New I'ork 2.60 per cent, and Colorado, Massachusetts, and Michigan each
less than 1 per cent.

While the demand for steel rails has forced a practical discontinuance of the manufacture of iron rails, there

has.been also rapidly increasing use of steel for nails, bars, plates, rods, wire, forgings, and other miscellaneous

products. During 1880 and the few succeeding years, the crude steel consumed by the iron rolling mills in the

production of finished forms of steel other than rails was purchased from foreign sources or from the domestic

steel works, the latter turning the product of their converters into billets and slabs during periods when the

demand for rails was not sufficient to absorb the entiie steel production. With the increasing demand for

steel for miscellaneous purposes, many of the iron rolling mill establishments erected plants for the production

of the crude steel required by them, some works adopting the bessemer process, while others added open-hearth

plants, the character of the products to be made largely influencing the choice of the process employed. The
increased quantity of bessemer steel manufactured into miscellaneous forms other than rails is approximately

shown by a comparison of the ingots and rail production in the two years, over 75 per cent of the ingots made in

1880 being converted into rails, while in 1890 the percentage of rails made to the total output of ingots was only

51 per cent.

As a material for use in the manufacture of products requiring strength with resistance to ordinary wear,

bessemer steelhas proved its suijeriority as compared with malleable iron. The question of quality is not, however,,

the only factor which has influenced the relative consumption of the products of the bessemer converters and the

puddhng furnace. The two processes, presenting as they do characteristics entirely dissimilar, are nevertheless

very much alike in principle. In the puddling furnace, the constituents of the pig iron are oxidized by the severest

kind of labor on the part of the workmen, the process occupying considerable time and resulting in the expenditure

of a large amount of fuel. In the bessemer process the pig iron taken in a molten state from the blast furnace is

run directly into- the converter, the passage of air through the material achieving the same results as secured by
the work of the puddler, while the oxidizing influences of the blast furnish all the heat that is required to effect

the conversion. The only fuel consumed is, therefore, the amount employed to furnish power for the blowing^

engine. The time required to complete the process of steel making, as carried on in the bessemer converter, is so

much less than that consumed in the puddling of iron, that the cost for labor per ton of steel is considerably below
the cost per ton of iron when produced from the same materials.

Since 1880 2 modifications of the bessemer process have been introduced into this country: the Clapp-Griffiths

process from England in 1884, and the Robert-Bessemer process from France in 1888. In the decarbonization

and desiliconization of the molten metal by the use of air, these processes do not differ from the ordinary bessemer

method of producing steel, but certain modifications of the converters are claimed to have an important effect

upon the character of the product. In the Clapp-Grifflths process the converter ranges in capacity from 2 to

3 tons, .while the Robert-Bessemer converter is designed for the production of from 1 to 2 tons of steel at each

operation.

The first steel made in this country by the Clapp-Grifiiths process was produced at Pittsburg, Pa
, on March

25, 1884. During 1890 there were works which contained converters for the production of steel by this process,

4 of which were in operation in that year, producing 77,632 tons of steel ingots, or direct -castings. No new plants

have been built since 1887. The first steel produced in this country by the Robert-Bessemer process was made at

experimental works at Springfield, Ohio, in September, 1888. During 1890 there were 5 completed works
containing converters for the production of steel by this process, and 1 plant was in course of construction. The
production of Robert-Bessemer steel during 1890 amounted to 4,884 tons, principally in the form of castings.

OPEN-HEARTH STEEL.

The Siemens-Martin or open-hearth process of steel making has shown a continuous growth siaice its

introduction in the United States in 1867. The production of open-hearth steel in the form of ingots or direct
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castings during 1890 amounted to 537,639 tons of 2,000 pounds, as compared \nth 84,302 tons made during 1880.

In 1880 there were 25 establishments containing open-hearth steel plants located in 10 states, and in 1890 there

were 58 establishments containiug open-hearth steel plants located in 12 states. Since 1880 the manufacture of

opeu-hearth steel has been abandoned in 2 states, Vermont and Ehode Island, and 4 states have engaged in Its

manufacture, New York, Alabama, Indiana, and California. During the past few years great activity has taken

place in the erection of open-hearth steel plants.

The open-hearth furnace consists of a shallow, dish shaped vessel, varying in capacity from 8 tons to 30 tons,

in which is prepared a bath of melted pig iron, to which either scrap steel or iron ore is added as a reducing agent,

the whole contents of the furnace being subjected to a high temperature by the passage of highly heated artificial

gas or of natural gas. The percentage of carbon required in the finished steel is replaced, as. in the bessemer

process, by the addition of spiegeleisen or ferro-manganese. The process.of conversion occupies from 6 to 8 hours,

and by reason of the time thus required it does not admit of the heavy daily tonnage of steel, which is one of the

important characteristics of works employing the bessemer process. So perfectly, however, is the process under

control that the contents of several furnaces may be combined in the production of heavy masses of metal of

uniform composition for steel castings or forgings. The recognized superiority in strength and the uniformity of

steel forgings as compared with those made of wrought iron has led manufacturers since 1880 to erect the

necessary plant and machinery for the production and manipulation of the large masses of steel required in the

manufacture of heavy shafting, armor plates, gun forgings, and parts of marine engines and war vessels,

BASIC STEEL.

The first basic steel made in the United States was produced experimentally at Steelton, Pa., by the

Pennsylvania Steel Company, on 'May 24, 1884, in a bessemer converter. The beginning of the manufacture of

basic steel in this country as a commercial product, however, was on the 28th of March, 1888, when the first basic

open-hearth steel was produced at the Homestead Steel Works, near Pittsfeurg, Pa. Since that date the

manufacture of basic open-hearth steel has been continued at these works. Many other works throughout the

country experimented with the basic process, but, except as above stated, very little«progress has been made in

the introduction of this method of steel making.

The total production of basic steel in the United States during 1890 amounted to 62,173 tons of 2,000 pounds,

nearly all of which was made by the basic open-hearth method, a small part being produced by the duplex

process, a combination of the bessemer and open-heartli methods.

CKUCIBLE AND MISCELLANEOUS STEEL.

The crucible steel iudustry has shown moderate progress since 1880, the production of that year amounting

to 76,201 net tons of ingots or direct castings, as compared with an output of 82,748 tons in 1890. In 1880 there

were 37 establishments containing crucible steel plants, located in 9 states, while in 1890 the number of

establisliments had increased to 47, located in 11 states. Eor ijuqjoses requiring a high grade of Steel, the

product of the crucible process will always be in demand, but in many instances the high cost of manufacture

prevents it from successfully competing in price with the product of the open-hearth or bessemer processes.

A small quantity of blister, puddled, and other kinds of miscellaneous steel is annually made by a few

establishments. During 1880 the total output of miscellaneous steel was 4,956 tons, produced by works in

Connecticut, New Jersey, and Pennsylvania. The production in 1890 amounted to 3,961 tons, made in New Jersey

and Pennsylvania.

IRON AND STEEL EAILS.

Of the total production of 1,217,497 net tons of iron and steel rails in the census year 1880, 741,475 tons were

of bessemer steel, 466,917 tons of iron, and 9,105 tons of open-hearth steel. Practically all the rails at present

consumed by th^ railroads of the country are of bessemer steel, the few tons of iron rails annually made being

of light section for mine purposes. During the census year 1890 the output of bessemer steel rails was 2,076,325

tons, and of iron rails 15,361 tons.

A notable increase has taken place since 1880 in the capacity of the country for the production of steel rails,

both by the remodeling and enlarging of the works in existence at that time and by the erection of new plants.

Notwithstanding the great demand for steel rails, the requirements haVe been almost entirely supplied from

American mills, the quantity imported during each year since 1880 being insignificant. The bessemer steel rails

produced in 1880 were made almost entirely by the bessemer steel works, which had been built from 1865 to 1876

especially for this branch of manufacture, a small quantity being rolled by the iron rail mills from purchased

steel blooms.
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The developments of the past few years have been toward a concentration of the steel rail industry into a

few establishmentts of large capacity, the production of rails to any considerable extent at the present time being

possible . only in works favorably located for the snpply of cheap raw materials, and operated under tbe most

improved methods of manufacture. So active has been the competition among the different mills that only those

concerns which have been foremost in the adoption of improved labor-saving machinery are large producers at

the present time. The destruction of capital in the steel rail industry during the "past decade by the

improvements in mechanical appliances has been enormous, costly machinery becoming •obsolete long before

worn out.

The total production of bessemer steel rails in 1890 was made by 18 firms or companies, 7 concerns

contributing 1,984,394; tons, or 95.57 per cent ot the total output in that year. These 7 concerns were engaged in

the manufacture of standard sections of steel rails as a leading branch of their business, and were located as

follows: 5 in Pennsylvania, controlling 7 plants; 1 in Illinois, with 4 plants, and 1 in Colorado with 1 plant.

Practically the entire quantity of standard or heavy sections of steel rails made in 1890 were produced by tliese

12 plants. The 91,931 tons of steel rails made by the other 11 producers in 1890 were mostly light sections for

street railway and mine purpose^. Of these 11 establishments 4 were in Pennsylvania, 2 in Ohio, and 1 each in

California, Indiana, West Virginia, Illinois, and Wisconsin.

Of the total production of iron and steel rails in 1880, Pennsylvania produced 46.81 per cent; Illinois, 22.50

per cent; Ohio, 8.90 per cent; New York, 7.57 per cent. The production in the remaining states was small.

Indiana and Wisconsin produced 3.17 percent and 2.43 per cent respectively. Kansas, Kentucky, and Tennessee

slightly, exceeded 1 per cent each, while the other 9 rail producirtg states and territories produced less than 1 per

cent each. Of the I'ails bf'all kinds produced in 1890, Pennsylvania made 68.t9 per cenc; Illinois, 29.54 percent;

and Ohio 0.24. ifew York produced no rails during the census year 1890.

A large business was done in 1890 in the manufacture of light rails for street railways. The quantity produced

in 1880 was less than 15,000 tons, while during 1890 the requirement amounted to over 100,000 tons.

Since 1880 the demands of the leading railroads of the country have been for heavier rails, necessitated by the

greater rate of speed of both freight and passenger trains, increased weight of locomotives and cars, and the

increased weight of freight per car. Rails weighing 56 pounds, per yard were for many years the standard size,

but these are rapidly being removed from the tracks of the principal roads and replaced by heavier sections.

During the past few years 80, 85, and 90 pound rails have composed a considerable part of the tonnage of the

various mills, while in a few instances rails weighing 100 pounds to the .yard have been rolled for use at points

ft'bere the traffic is particularly heavy.

CUT NAILS AND SPIKES.

Next to rails the most nota,ble example of the substitution of steel for iron during the past 10 years is shown
by the statistics of nail production. In 1880 the aggregate output of cut nails and spikes by the rolling mills and
steel works was 5,056,600 kegs of 100 pounds each, all of which were made of iron. In 1890 the total production

of cut iiails andspikes amounied-to 5,857,030 kegs, of which 3,704,C04 kegs were of bessemer steel, 2,139,086 were

of iron, and 13,340 kegs were of open-hearth steel.

The iron nail business has not only seriously felt the competition of the steel nail, but manufacturers of both

iron and steel cut nails have been confronted with a new rival in the wire nail, the manufacture of which has

made rapid progress during recent years. The production of iron and steel cut nails and wire nails in 1880 and
1890 was as follows

:

QUANTITY OF IRON AND STEEL CUT NAILS AND WIRE NAILS MANUFACTURED: 1880 AND 1890.

Total ..

Iron cut nails .

.

Steel cut nails .

Wire nails

.1880
(Kegs of 100
pounds.)

5,-056, 600

1890
(Kegs of 100
pounds.)

8, 750, 346

2, 139, 086

3, 717, 944

2, 893, 316

Almost the entire quantity of iron and steel cut nails produced in 1880 and 1890 was made by establishments

which rolled the nail plate; whereas of the total output of wire nails in 1890 1,142,927 kegs were made by 9 works,

which rolled the rods and drew the wire consumed by them, while 1,750,389 kegs were made by 40 works which

purchased either the rods or wire. These 40 establishments not operating rolling mills are not included in this

report. Their nail production is shown in the foregoing statement for purposes of the comparison of the output

of cut nails with wire nails. With the exception of 1,040 kiigs, the entire quantity of wire nails produced in 1890

was of steel.
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Tlie Wheeling district is an important center of the cut nail industry. It includes the mills at Wheeling and

its vicinity, in Ohio and Marshall counties in West Virginia, and in Belmont and Jefferson counties in Ohio.

This district contributed 1,497,380 kegs of the total prbduction of cut nails in 1880, and 1,814,069 kegs in 1890. •

COMPARISONS.

In 1880 tliere were 397 rolling mills and steel works (including idle establishments and those in course of

construction) in the United States, of which 324 were classed as iron rolling mills, 36 "as bessemer and openheartli

steel works, and 37 as crucible and miscellaneous steel works. The 73 steel works of all kinds contained 2t

bessemer converters, 37 open-hearth steel melting furnaces, and a capacity in the crucible steel works of using

2,691 pots at each heat.

Including idle establishments and those in course of construction, there were 440 rolling mills and steel works

reported at the census of 1890. Of this number 299 were iron and steel rolling mills which were not connected

with steel producing works, 130 were equipped for the production of crud6 steel, and 11 e^Cablishnrentsin course •

of construction which were not classified. The 130 establishments which were prepared to manufacture steel

comprised 51 bessemer steel plants (including 6 Clapp-Grifiiths and 5 Eobert-bessemer plants), 58 open-hearth steel

plants, 44 crucible steel plants, and 7 plants for producing blister or other kinds of steel. Of these 130 steel

producing establishments 16 controlled both bessemer and open-hearth steel plants, 1 controlled both bessemer

and special steel plants, 10 controlled both open-hearth and crucible steel plants, and 3 controlled both crucible

and blister steel plants. With the exception of 23 works, all the establishments engaged in the production of

crude steel contained trains of rolls.

The steel works in 1890 contained 80 standard bessenier converters, 9 Clapp-Grifaths converters, 8 Robert-

Bessemer converters, 129 open-hearth steel melting furnaces, and.a capacity in the crucible steel works of employing

2,606 pots at each heat.

The following summary exhibits the leading statistics of rolling mills and steel works, as reported at the

censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS: 1870, 1880, AND 1890. (a)

1870 (6)

N"umber of establishments

Capital .'....'

Miscellaneous exp&ases

Average number of empluy6s '.

.

Total wages

officers, firm membors, auj clerks.

Average number

Total wages

All other employes

Average number

Total wages

Cost of materials used

Value of products

Tons of products

340

$61, 120, 0X5

(<2)

47, 099

$26,813,767

(?)

(e)

$8i, 042, 0i9

/$129, 921, 144

1, 491, 586

1S80

368

$116, 458, 390

(d)

96, 164

$41, 880, 687

(e)

(«)

$130, 104, 493

$203, 274, 042

3. 411, 502

1890

$11,

559, 831

817, 593

140; 537

293, 673.

3,242

, 833, 240

$74,

$216,

$331,

1J7, 295

460,433

269, 022

860, 872

274, 833

, a This statement includes only active establishments for the censuses of 1880 and 1820. Such establishments were not reported separately at the census

of 1870.

b See remarks in regard to the depreciated currency of 1870.

e Incl-ades hired property valued at $3, 212, 000. This item was not reported separately at previous censuses.

4 Not reported,

e Not reported separately.

/ Includes values for which tonnage was' not reported.

The' comparative statement on the following page presents the leading statistics of rolling mills and steel

works, by states and territories, as reported at the censuses of 1880 and 1890.
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COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS, BY STATES AND TERRITORIES: 1880 AND 1890. (a)

STATES AND TERRITORIES.

V

The United States .

.Alabama

California

Colorado

Connecticut

Delaware

District of Columbia.

Georgia

Illinois

Indiana

Xansas

Kentucky

Maine

Maryland

Massachusetts - .

.

Michigan

Missouri

IJebraska

New Hampshire.

Ifew Jersey

New York

Ohio

Pennsylvania

Shade Island

Tennessee

Vermont

Virginia

West Virginia

Wisconsin

Wyoming

All other states .

.

1880
J890

18R0
1S90

1880
1890

1880
dl890

1880
1890

1880
1890

1380
1890

18S0
dl890

1880
1390

1880
1890

1880

1890

1880
dl890

1880
1890

1890

1880

1890

1880
1890

18aa
1890

1880'

rfl890

1880
1890

1880
1890

1880
1890

1880
dl890

1880
1890

1880
1890

1880
1890

rfl890

1880
(21890

Number
of estab-

lish-

ments.

358
395

24
19

41
55

158
186

Capital.

$116, 458. 390
6278, 559, 831

50, 000
2, 208, 797

1,000,000
4,656,611

100, 000

1,385,000

1, 249, 429

1,341,469

2, 558, 865

89, 600

250, 000

4, 845, 620
24, 834, 645

1, 828, 000

3, 888, 264

450, 000

2, 512, 000
1, 484, 456

2, 145, 000
1, 071, 352

5, 526, 408
8, 344, 394

671, 000
1,437,540

3,020,000
1,612,443

100, 000

5, 005, .550

8, 525, 996

8, 702, noo

9, 321, 793

9, 805. 020

25, 892, 390

60, 489, 929
166, 691, 801

350, 000

1, 401, 000
927, 549

300,000

818, 000
2, 174, 787

2, :!90. 191

5, 012, 842.

700, 000

212, 603

6, 605, 887

AVEnAGE NU.MBER OP EMPLOYliS
AND TOTAL WAGES.

Employes.

96, 164
cHO, 537

•

60

1, 739

319
1,152

546
5'Jl

867
1,690

4,755
7,433

1,740
2,644

630

2,205
1,205

1,253
673

6,115
5,290

925
777

1,789
660

3,495
4,627

7,437
5,418

11, 127
19, 942

43, 832
78, 347

275

1,350
481

105

1,134
1,782

3,228
3,409

1,300

184

2,807

Wages.

$41, 880, 687
<:79, 293, 673

18,000
738, 308

177, 722
749, 849

7,000

265, 210
351, 308

344, 476
843, 219

102, 239

2, 323, 664
4, 571, 046

810,081
1, 215, 792

166, 500

914, 412
628, 658

96, 544

546, 974
211, 009

2, 399, 975
2, 629, 699

360, 727
479, 783

447, 464
421,935

127, 690

1, 412, 622
2, 514, 404

2, 725, 191

2, 872, 316

5, 539, 913
12, 069, 542

20, 099, 576
44, 921, 173

130, 969

370, 786
249, 529

48, 000

352, 539
703, 048

1, 301, 658
1, 639, 276

617, 677'

79, 650

Cost of materials
used.

$130, 104, 493
216, 269, 022

25, 400
931, 460

535. 500
1, 938, 333

869, 758
911, 335

1, 214, 050
1, 549, 539

13,214.536
21, 951, 521

2, 957, 467
2, 889, 615

2, 422, 389
1,241,536

356, 942

1,829.042
766, 819

6, 486, 372
6, 786, 610

1, 188, 196
1, 200, 758

1, 412, 934
831,566

114,500

3, 914, 970

5, 326, 401

8. 264, 186

6, 932, 461

14, 848, 295
23, 854, 636

61, 564, 150
122, 530, 544

859, 965
402, 789

1, 199, 698

1, 584, 285

2, 326, 014

6, 402, 189

1,729,274

403, 668

4, 146, 595

Value of prod-
ucts.

$203, 274, 042
331, 860, 872

47, 500

2, 228. 536

780, 000
3, 097, 155

225, 000

1,353,787
1, 463, 180

2, 347, 177
2, 608, 670

486, 760

18, 153, 439
28, 872, 741

4, 090, 868
4, 505, 536

3, 841, 377
2, 059, 840

2, 650, 051
1, 062, 204

9, 973, 911
10,981,649

1, 446, 561

1, 847, 56E

2, )85,.513

1, 520, 659

82, Ocb

6, 704, 054
8,756,431

13, 924, 622
10, 310, 088

21,880,167
46, 406, 360

98, 445, 709
188, 714, 190

488, 040

1, 369, 400
881, 404

367, 500

1, 986, 416
2, 400, 603

4, 422, 936
8, 547, 360

3,284,556.

491,345

6, 696, 601

a This statement includes only active establishments.

6 Includes hired property valued at $3,212,600. This item was not reported separately at the census of 1880.

c Includes 3,242 officers, firm members, and clerks and their images, amounting to $4,833,240,' distributed as follows: Alabama 43, $56,648; California 38, $56,549;

Connecticut 29, $39,537; Delaware 63, $78,061; Illinois 168, $340,193; Indiana 63, $95,013; Kentucky 32, $46,661; Maryland 16, $10,823; Massachusetts 122, $175,664;

Michigan 25, $44,444; Missouri 18, $28,039; New Jersey 129, $212,812; New York 127, $199,802; Ohio 453, $063,638; Pennsylvania 1,738, $2,564,584; Tennessee 21,

$30,830; Virginia 40, $65,701; West Virginia 63, $86,687. All other states. Including Colorado, Georgia, Iowa, Minnesota, Maine, New Hampshire, Rhode Island,

Wisconsin, and Wyoming, 64, $125,499. These classes were not reported separately at Ibo-census-of 1880.

d Includes states grouped in order that the operations of individual establishments may not be disclosed. I'heso establishments are distributed as follows:
nni».„j^, r^ :,^^^j,,„_yj^,m^gg^^j^jj,j^^^^jjg^ Hampshire, 1; Bhode Island, 1; Wisconsin, 1; Wyoming, 1.



416 MANUFACTURINa INDUSTRIES.

CAPITAL.

The aggregate capital reported by rolling mills and steel works (including idle mills and those in course of

construction) increased 98.67 per cent from 1870 to 1880 and 135.37 per cent from 1880 to 1890, the total increase

in the 20 years amounting to 367.60 per cent.

The following comparative statement shows the distribution of capital in active and idle establishments and

those in course of construction in rolling mills and steel works, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN

COURSE OF CONSTRUCTION, ROLLING MILLS AND STEEL W^ORKS : 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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The following statement presents the average number of employes at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT EIFFEEENT Vi^EEKLY RATES OF WAGES, ROLLING MILLS AND STEEL
WORKS: 1890.

[not including OFPICERI5, FIRM MEMBERS, AND CLERKS ]

WEEKLY KATES OI? WAGES.

Total

Under $6

$5 and over but under $6. .

.

$6 and over but under $7 . .

.

$7 and over but under $8. .

.

$8 ajid over but under $9. .

.

$9 and over but under $10.

.

$] and over but under $12.

$12 and over but under $15,

$15 and over but under $20

$20 and over but under $25,

$25 and over ,

AVERAGE NUMBEIt OF EMPLOYjiS.

Males above
16 years.

135, 134

,402

,144

,000

333

370

340

827

634

173

961

950

Females
above 15

years.

58

28

12

Children.

2,103

1,484

319

282

16

2

MATEEIALS USED.

The following comparative statement presents the quantity and cost of the principal raw materials consumed
hy the rolling mills and steel works, as reported at the censuses of 1880 and 1890. With the exception of charcoal,

which is stated in bushels, and of oil used for fuel, which is stated in barrels, the quantities given are in tons of

2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS:
1880 AND 1890.

; otf MATERIALS.

Total .

Iron ore

Spiegeleisen and ferro-manganese .

Pig iron

old iron rails - -

Otber old or scrap iron

Old steel rails and steel rail ends' .

.

Otber old or scrap steel

Hammered iron ore blooms

Hammered pig or scrap blooms

Purchased muck bar

Purchased bessemer steel

Purchased oiDen-heartli steel

Swedish billets and bars

Anthracite coal

Bituminous coal

Coke

Charcoal

Oil for fuel

Natural gas

All other materials

1880

Quantity. Cost.

373, 414

86, 138

!, 558, 522

708, 534

438, 145

85, 053

110, 371

43, 411

49, 511

53, 754

a52, 155

624, 993

10, 410

706, 976

I, 605, 689

142, 605

!, 667, 902

$130, 104, 493

2, 779,

2, 868,

59, 000,

20, 701,

11, 562,

2, 435,

3, 003,

2, 588,

2, 549,

2, 369,

a2,808,

41, 630,

855,

1, 875,

10, 510,

582,

234,

879

619

267

099

698

263

714

140

829

644

497

500

176

062

255

901

379

Quantity.

1, 868, 721

581, 503

248, 636

6, 299, 999

392, 495

943, 623

145, 837

451, 346

18, 936

23, 452

234, 678

838, 118

141, 342

16, 463

961,039

5, 171, 102

393, 050

2, 770, 611

1, 859, 138

Cost.

$216, 269, 022

3, 355, 139

7, 688, 784

97, 758, 067

9, 109, 766

16, 418, 611

2, 627, 649

7, 945, 013

699, 983

720, 457

6, 252, 594

24, 117, 921

4, 636, 686

1,008,698

1,487,713

9, 663, 208

1,311,588

243, 773

1, 124, 206

3, 506, 946

16, 733, 322

ft Includes 9,216 tons other billets and bars, costing ^607,509.

h Includes 7,280 tons other billets and bars, costing $400,898.

Scrap iron and scrap steel are largely used by the rolling mills and steel works. With the exception of old

iron rails the consumption of scrap material has considerably increased since 1880, although not bearing the same
ratio to the consumption of pig iron in 1890 as in 1880. The substitution of steel rails for iron rails in the tracks

of the leading railroads of the country is gradually exhausting the supply of old iron rails, although the miles of

railroad track in the United States still laid with iron rails in 1890 was about one-fifth of the total mileage.

2588 27
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FUEL CONSUMED.

The total expenditure for fuel in the heating and other operations connected with the manufacture of rolled

and hammered iron and steel by the rolling mills and steel works amounted to $17,397,434 in 1890, and $13,202,597

in 1880. The consumption of anthracite coal increased from 706,976 tons in 1880 to 961,039 tons in 1890; of

bituminous coal, from 4,005,689 tons to 5,171,102 tons; of coke, from 142,605 tons to 393,050 tons, and of charcoal,

from 2,667,902 bushels to 2,770,611 bushels in 1890.

Since 1880 the use of natural gas for fuel exerted for a time an important influence on the manufacture of iron

and steel in certain sections of the country. This fuel was employed as early as 1874 in puddling and heating

furnaces in a rolling mill at Leechburg, Pa., but it was not until the discovery of the extensive gas fields in the

vicinity of Murrysville, in Westmoreland county, Pennsylvania, in 1883, and the subsequent opening up of other

wells in this county and in various parts of Washington county, that attention was prominently directed to the

advantages of the new fuel in the manufacture of iron and steel. Following the developments in Pennsylvania wells

were drilled in other states. The opening up in 1886 of the gas fields in northwestern Ohio, in Hancock county,

and the subsequent discovery of deposits in eastern and central Indiana, led to the erection of numerous industrial

establishments in these sections.

In 1880 the use of natural gas as fuel in iron and steel works was restricted to a few mills which obtained their

supply from wells that had been driven for oil but developed gas. According to the records of the American Iron

and Steel Association there were 6 rolling mills and steel works which used natural gas wholly or in part as fuel

in September, 1884, which number increased to 68 in August, 1886 ; 96 in November, 1887, and 104 in November,

1889. In the census year, 1890, there were 85 rolling mills and steel works which reported the use of natural gas

for fuel exclusively or in part. Of these works 68 were in Pennsylvania, 54 in Allegheny county, and 14 in the

western i)art of the state outside of Allegheny county; 8 were in Ohio, 4 in the eastern part of the state, piped from

wells in Pennsylvania, and 4 in the northwestern part of that state, supplied from local wells: 5 were at Wheeling

and in its vicinity in West Virginia, and 4 were in Indiana.

During 1890 the cost of the natural gas used for fuel by iron and steel works was $3,566,946. This is the

amount reported as expended by various mills for natural gas, but it is not the total value of this fuel consumed
in iron and steel manufacture, as many plants in Ohio and Indiana were furnished with gas free as an inducement

to the location of the works in the towns controlling the supply.

As early as 1889 the diminished pressure of gas at the various iron and steel plants indicated an early

exhaustion of the supply, at least for purposes requiring the enormous quantity consumed by industrial

establishments. The greatly increased rates charged for igas for manufacturing j)urposes by the companies

controlling the supply led many iron and steel manufacturers to build private pipe lines to the gas fields.

Even this course has failed in many instances to give the quantity of gas required for both steam raising and iron

and steel making purposes, and many plants during 1890 used the natural gas for manufacturing processes while

employing other fuel under the boilers.

No figures are available of the extent to which natural gas has displaced bituminous coal as a fuel in the

manufacture of iron and steel. In 1890 many of the mills, which had during the few years prior to this date

employed natural gas exclusively, returned in part to the use of coal. The following is a comparative statement

of the consumption of bituminous coal in 1880 and 1890 by the states which used natural gas, with the cost of the

latter fuel in 1890:

COMPARATIVE STATEMENT, FUEL CONSUMED IN STATES IN WHICH NATURAL GAS IS USED IN ROLLING MILLS
AND STEEL WORKS : 1880 AND 1890.

Pennsylvania-

.

Ohio

Indiana

West Virginia.

CONSUMPTION OP BITUMI-
NOUS COAL.
(Tons.)

1S80

2, 214, 939

676, 084

150, 007

161, 191

1890

1, 727, 403

1, 459, 482

130, 026

171, 774

COST or NAT-
URAL GAS
CONSUMED.

1890

$3, 391, 468

151, 403

(a)

24, 075

a Natural gas supplied free.

Pennsylvania, where most of the gas was consumed, exhibits a marked decrease in consumption of bituminous

coal in the 10 years.

Numerous experiments have been made in recent years with various forms of gaseous fuel produced from coal

or petroleum, but the cost has not been sufficiently favorable to result in the extended introduction of any of the

processes suggested. One establishment in 1890 employed water gas, while numerous plants through®ut the
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various coal mines, which had generally been considered as Maste material by the mine owners. Crude oil was
.extensively employed in 1890 for fuel purposes, the ease with which the degree of heat may be regulated

commending it favorably to the attention of iron and steel manufacturers. It was used either in special devices

in the heating of iron or steel, or sprayed under boilers for steam raising purposes. The rolling mills and

steel works made no report of the use of oil for fuel purposes in 1880, but the consumption in 1890 for heating and

steam raising- purposes amounted to 1,859,138 barrels, costing $1,124,206, or an average of a httle over CO cents

per barrel.

PEODUCTS.

The following comparative statement presents the tonnage of the iron and steel products, as reported at the

censuses of 1880 and 1890:

COMPARATIVE STATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS AND STEEL WORKS: 1880 AND 1890.

CLASS OF PRODUCTS.
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COMPARATIVE STATEMENT, CLASSIFIED IRON AND BESSEMEE STEEL AND OPEN-HEARTH STEEL PRODUCTS^

ROLLING MILLS AND STEEL WORKS : 1880 AND 1890.
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The following comparative statement presents the total tonnage of the iron and steel products of tlie rolling

mills and steel works, by states and territories, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, QUANTITY OV PRODUCTS, ROLLING MILLS AND STEEL WORKS, BY STATES AND
TERRITORIES : 1880 AND 1890.

STATES ANIl TKRRITORIKS.
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COMPARATIVE .STATEMENT, QUANTITY OP CRUDE STEEL, INGOTS, OR DIRECT CASTINGS, ROLLING MILLS AND
STEEL WORKS, BY STATES: 1880 AND 1890.

STATES.
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converters of from 10 to 12 tons capacity per heat. In one establishment bessemer converters of 15 tons capacity

have been erected. The open-hearth furnaces in 1880 had a capacity ranging from 7 to 10 tons per heat, but in

1890 many works contained steel melting furnaces with a capacity of from 20 to 30 tons each.

The daily capacity of the rolling mills and steel works in tons of flnisbed products has more than doubled

since 1880. This great expansion has been largely due to the use of more extensive plants and greater efficiency

in the handling of the improved machinery employed, although the substitution of steel for iron has contributed

to this growth in an important degree, the rolling of steel insuring a larger output than is possible in the

manufacture of iron products. The heavy output of bessemer steel works are not so much the result of greater

rapidity in the completion of the various processes of manufacture as they are to the shorter period of idleness

which is allowed to intervene between the completion of one operation and the beginning of another.

FORGES AND BLOOMERIES.

The manufacture of charcoal blooms and hammered bar iron direct from iron ore and of charcoal blooms from

pig and scrap iron is rapidly succumbing to the competition of modern processes of iron and steel making, the

industry in 1890 occupying an insignificant position as compared with its importance a decade or two ago.

In 1880 the establishments engaged in the manufacture of wrought iron direct from iron ore were located in 8

states, the works in Missouri, New Jersey, New York, and Pennsylvania producing blooms and billets, while those

in Georgia, North Carolina, Tennessee, and Virginia made hammered bar iron. The forges in the southern states

were of small size, usually containing 2 forge' fires, and were able to produce in a day about 250 pounds of

hammered bar iron to each fire. Many of these quaint iron making enterprises were to be found in the

mountainous districts of eastern Tennessee and western North Carolina. They were operated only at irregular

intervals, depending upon the ^\'ants of the neighboring blacksmiths, and also upon the supjjly of water in the

mountain streams which furnished the power to operate the blast and hammer. The ancient "trompe" or water

blast was employed by these works, furnishing a fairly steady blast for the forge fires. With the advent of

railroads into these districts, bringing the cheaper products of more modern methods of manufacture, the

necessity which called into existence these primitive works has passed away. One by one the forges have been

abandoned and dismantled, and the industry in the southern states may be considered as practically extinct.

Primitive as these forges were in character, the bar iron produced was of good quality, and the passage of these

works from activity to idleness marks au important step in the progress and advancement of the iron and steel

industry.

Of the production of charcoal blooms and billets from iron ore iti 1880, New York contributed 83.92 per cent;

Pennsylvania, 0.47 per cent; New Jersey, 1.39 per cent; and Missouri, 10.63 per cent. Since 1880 the decline in

the prices of iron and steel products has led to the substitution of other forms of material for the products of

these small enterprises, and the majority of the works which were active at that date have been abandoned.

In 1800 New Y'ork was the only state producing wrought iron blooms made direct from iron ore, the forges being

located in the Lake Champlain district, where an abundant supply of rich iron ore was obtainable, The product

of these works consisted of charcoal blooms and billets, which were highly esteemed for use in the manufacture

of plate and sheet iron and fine grades of steel.

Blooms from pig and scrap iron were made in 8 states in 1880, the larger part of the production of that year

being the output of works in Pennsylvania, Maryland, New Jersey, and Virginia. These blooms were used in the

manufacture of plate and sheet iron wire, and for other purposes requiring a high grade of material. The

production of blooms from pig and scrap iron has also seriously felt the competition of the products of less costly

processes of manufacture.
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The foUowiug comparative summary presents the leading statistics relating to the forge and bloomery industry,

as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, FORGES AND BLOOMEEIES : 1870, 1880, AND 1890. (a)

Xumber of establishmenta

Capital

Miscellaneous expenses

Average number of employfia (aggregate)

Total wages

Ofi&cers, firm members, and clerks

Average number

Total wages

All other employes

Average number

Total wages

Cost of materials used ,—
Value of products {e)

Tons of products

1870 (b)

82

$4, 506, 733

(c)

2,902

$1, 195, 964

(d)

((2)

$5, 685, 466

$7, 647, 054

110,808

1880

93

$3, 915, 213

(«)

3,939

$913, 395

(d)

id)

$2, 546, 915

$3, 968, 074

72, 557

1890

20

$876, 470

$54, 680

486

$216, 374

15

$17, 309

471

$199, 065

$905, 208

il, 183, 494

34, 775

a This statement includes only active establishments for the censuses of 1880 and 1890; such establishments were not reported separately at the census

of 1870.

6 See remarks in regard to the depreciated currency of 1870.

c Not reported

.

d Not reported separately.

e Includes values for which tonnage was not reported.

The following comparative statement presents the leading statistics of the forges and bloomeries, by states

as reijorted at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, FORGES AND BLOOMERIES, BY STATES: 1880 AND 1890. (o)

STATES.
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CAPITAL.

The following comparative statement shows the different items of capital iii active and idle establishments in

forges and bloomeries, as reported at the censuses of 18S0 and 1890. There were no plants reported in course of

construction.

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL, ACTIVE AND IDLE ESTABLISHMENTS, FORGES AND BLOOM-
ERIES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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MATERIALS USED.

The following comparative statement presents the total quantity and cost of each class of materials consumed

by the forges and bloomeries, as reported at the censuses of 1880 and 1890. With the exception of charcoal, which

is reported in bushels, the quantities are given in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, FORGES AND BLOOMERIES: 1880 AND 1890.

CLASS OF MATERIAL.

Total .

Iron ore

Fig Iron

Old scrap iron

Charcoal

Anthracite coal

Eituminous coal

Coke

All other materials .

1880

Quantity. Cost.

1890

Quantity. Cost.

$2, 546, 915 $905, 208

79,610

38, U3
8,933

13, 014, 361

340

1,613

6, 095

531, 540

945, 375

215, 576

812, 613

1,220

4,298

31,241

5,050

18, 807

8.227

24,000

4, 056, 435

398

1,300

1,405

110,587

145, 867

359, 777

270, 082

946

3,300

5,604

9,045

The production of wrought iron from ore has decreased from 37,633 tons in 1880 to 9,347 tons in 1890, while

the production of blooms from pig and scrap iron has decreased from 34,924 tons in 1880 to 25,42S tons ia 1890.

PEODUOTS.

The following comparative statement presents the production of the iron ore forges and pig iron and scrap

iron bloomeries, as reported at the censuses of 1880 and 1890. The quantities are stated in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS, FORGES AND BLOOMERIES: 1880 AND 1890.
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THE INDUSTRY CONSIDERED GEOGRAPHICALLY.

In the presentation of the iron and steel industry of the various sections of the United States, the states may
he regarded as comprising four grand divisions: the New England states; the middle states, including :New York,

'Sew Jersey, Tennsylvania, and Delaware'; the southern states, including the iron making states of Maryland,
Virginia, West Virginia, North Carolina, Georgia, Alabama, Kentucky, Tennessee, and Texas; and the western

states, including all states west of Pennsylvania not included in any of the other grand divisions.

The following comparative summary presents the leading statistics of the iron and steel industry by totals

of these grand divisions, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY, BY GEOGRAPHICAL DIVISIONS : 1880 AND 1890. (a)

liHOGRAPHICAL DIVISIONS.
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Notwithstanding- the decrease shown in the number of establishments in 1890 as compared with 1880, there

has been an increase in the amount of capital and in the value of products. It is proper, however, to state in this

connection, that the growth of the New England iron and steel industry during the past 20 years, as shown by a

comparison of the total value of products in 1870, 1880, and 1890, is due mainly to the development of a single

concern engaged in the manufacture of the more highly finished products of iron and steel.

Tlie following comparative statement presents the leading statistics of the iron and steel industry of each of

the New England States, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE NEW ENGLAND STATES, BY STATES: 1880 AND 1890. (a)

STATES.
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. The following comparative summary presents the leading statistics, of the blast furnace industry of the New
England states, as reported at the censuses of 1870, 1880, and 1890

:

COMPARATIVE SUMMARY, BLAST FURNACES IN THE NEW ENGLAND S'l'ATES: 1870, 1880, AND 1890. (a)

Number of eatabliabments

Capital

Miscellaneous expenses

Average number of employes (aggregates) .

Total wages ^

Otficers, firm members, and clerks

:

Average number

TotalVagea

All o: lier employes

:

Average number

Total wages

Cost of materials used

Value of produpts;.

Tons of products

1870(6) .

13

1, 566, 000

(o)

613

$437, 035

W

(d)

$1,202,031

$1, 737, 350

34, 471

1880 (6)

10

$1, 974, 000

(0)

855

$288, 959

(d)

(d)

$077, 802

e$l, 042, 896

30, 957

:l, 751. 253

$110, 073

216

$100. 581

IK

$24, 547

198

$70, 034

.$634, 032

$880, 438

34, 335

a This statement includes only active establishments for the censuses of 1880 and 1890. Such establishments were not reported separately .^t tlie census of 1870.

6 For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarks in regard to the depreciated currency of 187U ; also iu regard to the

inclusion of capital, employes, and wages relating to mining and other operations iu the figures for 1880.

c Not reported. d Not reported separately. e Includes values for which tonnage was not reported.

Capital.—The following statement shows the dift'erent items of capital in active and idle establishments in

blast furnaces in the New England states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS, BLAST FURNACES IN
THE NEW ENGLAND STATES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.

Total

.

Establishments in operation

.

Idle establishments
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The following statement shows the average number of employes at the different weekly rates of wages;

AVERAGE NUMBER OF EMPLOYfiS AT DIFFERENT AVEEKLY EA.TES OF V^^AGES, BLAST FURNACES IN THE NEW
ENGLAND STATES: 1890.

I

[NOT INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS.]

WEEKLY RATES OF WAGES.
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Bstablishmeats engaged in the manufacture of rolled iron or steel were reported in all the New England

states at the census of 1880, and in 1890 each state, except Yermont, contained rolling mills or steel works which

were in operation at some time during the year, although the business of several of the establishments was

confined chiefly to the working of material furnished by their customers.

The following comparative summary presents the leading statistics relating to rolling mills and steel works

in the New England states, as reported at the censuses of 1870, 1880, and 1890

:

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS IN THE NEW ENGLAND STATES: 1870, 1880, AND 1890. (a)

Number of establishments

Capital

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages >.

Officers, firm members, and clerks:

Average number -

Total wages

All otber employes

:

Average number

Total wages . . -

Cost of materials used

Value of products (/)

Tons of products

1870

34

4, 338, 000

(d)

3,195

!1, 728, 684

(«)

(e)

$6, 134, 919

$9, 070, 253

99, 808

1880

$8, 611, 408

id)

7,791

$3, 068, 388

(e)

(e)

$8, 838, 874

$13, 513, 631

181, 979

1890

25

i;$ll, 472, 897

$303, 505

6,628

$3, 420, 894

181

$272, 610

6,447

$3, 148, 284

$8, 651, 993

$14. 219, 003

208, 304

a This statement includes only active establishments for the censuses of 1880 and 1890. Such establishments were not reported separately at the census of 1870.

& See remarks in regard to the depreciated currency of 1870.

c Includes hired property valued.at $115,000. This item was not reported separately at previous censuses.

d Not reported.

e Kot reported separately.

/Includes values for which tonnage was not reported.

The following comparative statement presents the leading statistics relating to roliing mills and steel works

in the New England states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE NEW ENGLAND STATES, BY STATES:
1880 AND 1890. i.a)

STATES.
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Capital.—The following statement shows the different items of capital in active and idle establishments in

rolling mills and steel works in the New England states, as reported at the censuses of 1880 and 1890 :

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS, ROLLING MILLS
AND STEELWORKS IN THE NEW ENGLAND STATES: 1880 AND 1890. "

CLASS OP ESTABLISHMENTS.
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The following statement presents the average number of employes at the different weekly rates of wages:

AVER4GE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING MILLS AND
STEEL WORKS IN THE NEW ENGLAND STATES : 1890.

[not IXCLUDING OPFICKUS, firm MICMBERS AND CLEIiKS.]

WEEKLY BATES OF WAGES.
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Products.—The following comparative statement presents the tonnage of rolled and hammered iron and steel

products, as reported at the censuses of 1880 and 1890

:

COMPAEATIVE STATEMENT, QUANTITY OF PEODUCTS, EOLLING MILLS AND STEEL WORKS IN THE NEW ENGLAND
STATES: 1880 AND 1890.

CLASS OF PEODUCTS.
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COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PRODUCTS, ETC.—Continued.

435

CLASS OP PRODUCTS.
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Although the returns show that there are 48 puddling furnaces in the rolling mills and steel works of the New
England states, it should be explained that the greater number of these furnaces were idle during the census year

1890. Only '2, of the rolling mills puddled pig iron during that year, the total quantity thus worked being less

than 2,000 net tons. It aj)pears that 3 mills worked cast scrap iron in their puddling furnaces, nearly 14,00Q net

tons of this material being thus consumed. The remaining mills rolled their iron products from wrought scrap

almost exclusively, a small amount of imported Swedish billets and purchased muck bar being used.

Notwithstanding the decrease shown in the number of heating furnaces and trains of rolls reported for 1890

as compared with 1880, there is an increase in the daily capacity of finished products. This is explained by the

fact that many of the works which formerly produced their finished products from pig iron now use scrap iron,

rendering a larger output possible, while at the same time a considerable quantity of finished steel is rolled from

purchased billets or slabs.

The decline in the iron rolling mill industry of New England has been due chiefly to conditions peculiar to

locality rather than to causes affecting the industry at large. The rapid growth of the iron and steel industry in

other sections of the country, where pig iron and fuel can be obtained at much lower cost, has gradually narrowed

the market of most of the New England iron mills to the limits of local demand^ and even much of this trade has

been absorbed by manufacturers in more favored localities. The natural resources that are required for the

profitable operation of rolling mills and steelworks are lacking in New- England. There is no local supply of

either fuel- or pig iron. Although considerable pig iron is made in Massachusetts and Connecticut, the entire

product is used lor foundry purposes. The small quantity of pig iron that is consumed by the New England
rolling mills and steel works is brought from other sections of the country, and all the coal and coke is similarly

obtained. At the present time scrap iron constitutes the chief dependence of the rolling mills of New England,

and this is the only raw material of which there is a local supply, the railroads and diversified manufacturing

industries furnishing it in considerable quantity.

The rapid progress that has been made in this country in the manufacture of steel, the cheapening of the

product, and its consequent substitution for iron for many uses have been important factors in the decline of the

iron I'olling mill industry of New England. The conditions in ]Sie,w England being generally unfavorable for the

economical manufacture of the crude forms of steel, most of the iron manufacturers have been reluctant to assume
the risks attendant upon the establishment of steel plants in connection with their works to meet the increasing

demand for this' class of material, preferring to depend upon a supply of crude steel obtained from works more
.advantageously located in other sections of this country or from abroad. The rerolling of imported Norway and

Swedish iron was formerly an important branch of the iron industry of New England, but within the past decade

it has dwindled to small proportions, owing chiefly to the substitution of steel for uses to which this class of iron

was formerly applied.
FORGES AND BLOOMEEIES.

At the census of 1880 there were reported 3 establishments in the New England states equipped for the

manufacture of blooms from iron ore and from pig and scrap iron. The total capital invested in these works

amounted to $95,000. The 1 establishment in operation reported a capital of $5,000, employed 8 hands, paying

$564 in wages during the year, expended $1,834 for materials, and produced blooms valued at $2,200. Since 1880

2 establishments were built in this section, but at the census of 1890 all of tiiese works were idle and considered

by their owners as abandoned iron making plants.

MIDDLE STATES.

The prominent position occupied by the middle group of states, comprising Delaware, New Jersey, New
York, and Pennsylvania, in the manufacture of iron and steel, is largely due to the growth of the industry in

Pennsylvania. The extension of the manufacture of iron and steel in the southern and western sections of the

country has not deprived this state of its leadership in the production of crude and finished forms of products. In

1890 it produced 49.13 per cent of the total quantity of pig iron made in the United States during that year; 52.87

per cent of the finished iron products; 61.12 per cent of the bessemer steel ingots; 69.17 per cent of the bessemer

steel rails ; 79.96 per cent of the open-hearth steel ingots ; 75.02 per cent of the crucible steel ingots, and 63.02 per

cent of the total tonnage of all iron and steel products. The manufacture of iron and steel in New Jersey and New
York exhibited a larger and more general expansion from 1870 to 1880 than from 1880 to 1890, and in some

branches of the industry in these states there has been a decline during the past decade. Delaware has made

considerable progress from 1880 to 1890 in the production of the more highly finished products of iron and steel,

although producing neither the pig iron nor steel consumed by its rolling mills.

Tlie comparative summary on the following page presents the leading statistics relating to the manufacture

of iron and steel in the middle states as reported at the censuses of 1870, 1880, and 1890.
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'comparative summary, iron and steel industry in the middle STATES: 1870, 1880, AND 1890. (a)

Niimber of establishraeDts

Capital

Miscellaneous expenses

Average number of employ6a (aggrogatoj .

Total wages

OflSoers, firm members, and clerks:

Average number

Total wages

AU otber employes

:

Average number

Total wages

Cost of materials used

Value of products ,

Tons of products

1870(6) 1S80 (b)

437

177,696,741

(d)

46, 000

$24,436,722

(e)

$91,792,204

/$134, 720, 619

2, 408, 634

440

$132, 814, 213

75, 055

$31,348,225

(e)

$113, 432, 692

$180, 484, 560

4,492,746

1890

390

c$25e, 833, 069

$11, 324, 830

108, 592

$59, 914, 027

2,484

$3, 747, 602

106, 108

$56, 166, 425

$199, 226, 674

$294, 048, 406

10, 613, 053

a This statement includes only active establishments for the censuses of 1880 and 1890. Such establishments were not reported separately at the census
of 1870.

b For explanation of tho apparent discrepancies in the data for 1870 and 1880, see remarks in regard to the depreciated currency of 1870 ; also in regard to the

inclusion of capital, employ6s, and wages, relating to mining and other operations in the figures for 1880.

c Includes hired property valued at $3,188,000. This item was not reported separately at previous censuses.

d Not reported. e Not reported separately. / Includes values for which tonnage was not reported.

The following comparative statement presents tlie leading stfitistics of the iron and steel industry of the

middle states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE MIDDLE STATES, BY STATES: 1880 AND 1890. (a)

STATES.



438 MANUFACTURING INDUSTRIES.

BLAST FURNACES.

Pennsylvania ranked first iu the production of pig iron in 1880 and 1890. In 1880 'New York and New Jersey

ranked third and fourth, respectively, among the pig iron producing states in the quantity of pig iron made, but

with the rapid development of the industry in other sections of the country during the past decade Few York

receded to fiftli and Xew Jersey to tenth place.

The following comparative summary exhibits the growth of the blast furnace industry in the middle states

since 1870:

COMPARATIVE SrilMARY, BLAST FUEXACES IN THE MIDDLE STATES: 1870, 1880, AND 1890. (a)

dumber of establisbments

Capital

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages

officers, flrm members, and clerks

:

Average number

Total wages

All other employes

;

Average number

Total wages ^

Cost of materials used

Value of products

Tons of products

1S70 (6)

181

$33, 513, 175

id)

13, 342

$6, 351, 516

(0

(«)

$29, 312, 678

$42, 105, 838

1, 311, 649

18S0 (6) 1890

179

$53, 969, 265

(d)

17, 152

$0, 021, 406

(e)

(e)

$36, 330, 367

/$55, 818, 738

2, 401, 093

140

C$68, 896, 144

$3, 163, 843

IS, 084

$8, 580, 541

422

$674, 974

17, 662

$7, 905, 567

$63,115,306

/$82,650,533

5, 356, 883

n This statement includes only active establisliraenta for tbe censuses of 1880 and 1890, such establishments were not reported separately at the census of 1870.

6 For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarks iu regard to the depreciated currency of 1870 ; also in regard to the

nclasion of capital, employes, and wages relating to mining and other operations in the figures for 1880.

c Includes hired property valued at $2,210,000. This item was not reported separately at previous censuses.

d Xnt reported.

e Xot reported separately.

/ Includes values for which tonnage was not reported.

The following comparative statement presents the leading statistics of the manufacture of pig iron in the

middle states, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, BLAST FURNACES IN THE MIDDLE STATES, BY STATES: 1880 AND 1890. (a)
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4,8(i7,504 tons in 1800. The most notable increase has lieen in tlie prodnction of coke ;uid bituminous coal pig

iron, wliich amounted to C74,G()S tons in ISSO and I'.ilSi'.SOO tons in 1S!»().

In the above figures castinjjs made direct from tl\t> furnaces nre counted iis pi<;- iron.

Capital.—The following statement shows the different items ol' capital in active and idle establishments aud

those in course of construction, reported for blast furnaces in the middle states ;it the censuses of 1880 aud 1890:

COMPARATIVE STATKXtF.NT, DISTRIIU' PION OF CATITAL IX ACTIVi: ANU IDLE ESTABLISHMENT.'^ AND THOSE IN
COURSE OF OONSTRFOTIOX. ItLAST ElTltNACES IX THE MIDDLE STATES: 1880 AND 1890.

CLASS OF F.STAm.lSllMENTS,

Total

.

Kstabliahmeuts in oin'Viitioii

lillo i^stablishmeuta

Kstablishmouts iu oonrso of eoustruotioii.

ISSO

1 ti!IO

: isso

I

18S10

' 18(10

1 SSil

ISOU

Nuinbor
olcsiab-

lish-

monts.

219
172

1711

140

lis

31

nuiidiiiss,
m:u'hiucr\ , tools.

aiu\
iin])U'nu'nts,

11*:..'^, 4U). .''74

(.7i,(iie,:i4.i

W.i. Will, 2ti."i

('..<. SiHl, 144

4. OiSll, 7."iO

J. 4:i4. SSO

$:!(!, .-^9.".. 173
38, 4'J». 719

JS,eSl,173
30, 811, CSC

;. 014,000
I

1.730,005
I

Land, stock, and
tiuislied ]irod-

lu'ls, on hand,
caali and bills

receivable.

300, ,'i50

471,010

$27, ,124,401

;13, 373, 224

2,-1, OSS, 002
32. 584, 488

1. 445. 7.''.0

703,015

390, 550

84, 821

a ^Qi^ remarks ui roiianl to ttio inclusitin of i-ajiital rolatinj; to mininjj and otlier operations in llio fijrnroa for 1880.

b Includes hired proiierty valued at $2,210,000, This item -was not reported s*'i>aratel>- at the census of 1880.

c Not reported soparalch .

Employes axd AVAiiKs.—The following statement ])reseiits the averaue number and total wages of officers or

firm members and clerks, and the average number and total wages of skilled and unskilled employt's in the blast

fiiruace industry of the middle states, as reported at the census of ISOO:

AVERAGE NUMBER OF EMPLOYKS AND TOTAL WAGES ISV CLASSES, BLAST FfRXACES IN THE MIDDLE STATES: 1890.

AVEKAOE Nl-MIUR OF F.lMPl.tniS AND TOTAL WAGES.

A^iiTo^atcs Males aliove 16 vears Females above 15 vears.. Children.

.^veraae
,j,^,j j wanes. Xuiubcr. Waccs.

nunioer ^ ^

Total .

Officers or finn members

Clerks

SkiUod

Unskilled

1S,(I,<4

181

241

5. 540

12, 122

$8, 580, 541

482, 070

192. 304

3, 100.4ri4

4, 790, 113

ISl i

239

$S, 571. 721

482, Ii70

191,214

3. 106, 454

4. 791, 383

Xnmber.
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Materials used.—The extent to which coke has superseded anthracite coal as blast furnace fuel is well

shown by the statistics of the consumption of this fuel for the 2 census years in New Jersey and 'Sew York. The
furnaces ofNew Jersey consumed 225,713 tons of anthracite coal and 17,000 tons of coke in 1880, and 173,067 tons
of anthracite coal and 37,856 tons of coke in 1890. In 1880 the furnaces in New York used 396,864 tons of anthracite

coal and 34,237 tons of coke, as compared with the consumption by the furnaces of this state in 1890 of 185,348 tons
of anthracite coal and 241,824 tons of coke. In 1880 a large number of the blast furnaces in New York and New-
Jersey employed anthracite coal exclusively.

Of the northern states Pennsylvania contains the richest coal suitable for the manufacture of pig iron,

whether used in the raw state or in the form of coke, but the advantages which the state enjoys in the vast fields

of anthracite coal and the superior character of the coke made from the coal found in the Connellsville region
are partially neutralized by an insufScient supply of iron ores of the requisite purity and richness. With the
exception of the Cornwall and a few other deposits, the general character of the iron ores of Pennsylvania is

unsuitable for steel making, and the blast furnaces are compelled to look to other states or to foreign sources for

a large part of the iron ore required. Notwithstanding this dependence on other sections for much of the iron ore
consumed by her blast furnaces, the excellent fuel and a large demand from the diversified manufacturing
industries within her own borders has placed Pennsylvania in the foremost rank of pig iron producing states.

The following comparative statement presents the quantity and cost of materials used by blast furnaces in

the middle states, as reported at the censuses of 1880 and 1890. With the exception of charcoal, which is given
in bushels, the quantities are reported in tons of 2,000 pounds.

COMPAEATIVE STATEMENT, QUANTITY AND COST OP MATERIALS USED, BLAST FUENACES IN THE MIDDLE STATES:
1880 and' 1890.

CLASS OF MATERIALS.

Total.

Domestic iron ore

Foreign iron oro

Fluxing material

Anthracite coal

Bituminous coal

Coke

Charcoal

Mill cinder and scrap .

All other materials

1880

Quantity,

4, 762, 296

(£1)

2, 272, 473

2,514,165

215,849

1, 105, 689

7, 696, 586

156, 417

$36, 330, 367

21, 647, 883

(a)

1, 706, 794

7, 663, 607

530, 488

3, 854, 538

581, 224

417, 168

38, 675

1890

Quantity.

7, 697, 520

942, 435

3, 410, 243

2, 012, 432

50, 985

4, 588, 974

4, 729, 729

866, 853

Value.

3, 115, 308

33, 658, 807

5, 171, Oil

2, 560, 456

5, 165, 620

79, 405

13, 208, 627

317, 204

1, 979, 393

974, 193

a Domestic and foreign iron ore -were not reported separately at the census of 1880.

Peoducts.—la the following statement is shown the total production of pig iron in the middle states in 1880

and 1890, classified according to fuel used. The figures include quantity of spiegeleisen and castings made direct

from the furnace :

COMPAEATIVE STATEMENT, QUANTITY AND VALUE OF PEODUCTS CLASSIFIED ACCOEDING TO KIND OF FUEL USED,
BLAST FUENACES IN THE MIDDLE STATES: 1880 AND 1890.

CLASS OF PBODDCTS.

Total

.

Mixed anthracite and coke pig iron .

Coke and bituminous pig iron

Charcoal pig iron

Anthracite coal pig iron

Total tonnage and value

All other products

1880

Tons.

564, 102

674, 668

55, 686

1, 106, 637

ffl2, 401, 093

Value.

$55, 818, 738

12, 922, 43p

16, 764, 521

1, 983, 901

23, 377, 182

,55, 048, 040

770, 698

ISilO

Tons.

1, 893, 241

a, 099, 429

33, 327

330, 886

65, 356, 883

Value.

$82, 650, 533

28, 195, 996

48, 922, 560

733, 611

4, 772, 021

82, C24, 0c8

26, 445

a Two thousand three hundred and fifty-nine tons of direct castings, shown in the report for blast furnaces, 1880, have been distributed in this statement

among the several kinds of pig iron. Of this amount New York contributed 62 tons. New Jersey 80 tons, and Pennsylvania 2,217 tons. There is also included 12,875

tons of spiegleisen, of which amount New Jersey produced 3,392 tons and Pennsylvania 9,483 tons.

& Includes 111,317 tons of spiegeleisen and ferro-manganese. New Jersey producing 11,555 tons and Pennsylvania 99,762 tons; also 5,318 tons castings direct

from the furnace. New Jersey producing 130 tons. New York 10 tons, and Pennsylvania 5,178 tons.
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Machinery.—While the number of active and idle blast furuace establishments iu the middle states has

declined from 217 iu 1880 to 171 iu 1890, and the number of furuace stacks from 34G to 276, the daily capacity has

increased from 10,835 tons in 1880 to 22,128 tons in 1890. Larger stacks, improved machinery, with better furnace

practice, and the use of more carefully selected ores constitute the chief causes of this great increase in daily

capacity, notwithstanding that the decrease iu the number of furnaces has been so marked.

In the following table is presented a comparison of the number and daily capacity of the furnaces in the middle

states iu 1880 aud 1890, classified according to the character of fuel used

:

COMPARATIVE STATEMENT, NUMBER AND DAILY CAPACITY OF BLAST FURNACES IN THE MIDDLE STATES, BY
STATES: 1880 AND 1890.
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The following statement sliows the leading statistics relating to the rolling mills and steel works in the middle

states, as reported at the censuses of 1870, 1880, and 1890

:

COMPARATIVE SUMMARY, ROLLING MILLS AXD STEEL WORKS IN THE MIDDLE STATES: 1870, 1880, AND 1890. (a)'

1870 <b)

^Number of establishiueDts

Capital

Miscellaneous expenses

Average number of employ6s (aggregate) -

Total wages

Officers, firm members, and clerks

:

Average number

Total wages

All otber employes

:

Average numbei

Total wages

Cost of materials used

Value of products (/)

Tons of products

1880

190

$40, 107, 083

id)

30, 159

$17, 016, 982

(«>

(e)

$57, 147, 662

$35, 537, 084

992, 431

208

$75, 538, 948

id)

55, 631

$24,581,865

(«)

(.e)

$74, 957, 356

$121,421,562

2, 031, 633

1890

231

C$187, 098, 465

$8, 107, 807

90, 082

$51,151,112

2,047

$3, 055, 319

88, 035

$48, 095, 793

.$135,338,945 '

$210, 389, 379

$5, 226, 715

a This statement includes only active establishments for 1880 and 1890; such establishments were not reported separately at the census of 1870.

h See remarks in regard to the depreciated currency of 1870.

c Includes hired propertj- valued at $978,000. This item was not reported separately at previous censuses.

d Not reported.

e Not reported separately.

/ Includes values for which tonnage was not reported.

The following comparative statement presents the leading statistics of rolling mills and steel works in the

middle states, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE STATES, BY STATES:
1880 AND 1890. (a)

STATES.
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In New Jersey a notable increase lias occurred during the past 10 years in the tonnage of both iron and steel

products. In 1880 the percentage of the total represented by iron products was 79.92 per cent and by steel 20.08

per cent. In 1890 the proportion of iron nyus reduced to 57.11 per cent, that of steel increasing to 42.89 per cent.

The substitution of steel for iron in the manufacture of rails, nails, plates, and other forms of finished products

has been especially marked in Pennsylvania. The capacity of the state for the production of steel rails has shown

a notable increase from 1880 to 1890, besides which there have been erected during this period a large number of

bessemer converters and open-hearth steel melting furnaces, many of which have been added to existing

iron rolling mill establishments for the production of steel for nail plate, structural material, wire, and many
miscellaneous purposes. While the tonnage of iron products has increased 59.20 per cent from 1880 to 1890, the

above figures show that they contributed only 35.74 per cent of the aggregate of all products in 1890, although

the proportion in 1880 was 64.45 per cent, the quantity of steel products amounted to 35.55 per cent of the total

output of iron and steel in 1880 and 64.26 per cent in 1890.

Capital.—The following statement shows the different items of capital in active and idle establishments and
those in course of construction, rolling mills and steel works in the middle states, as reported at the censuses of

1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE
COURSE OF CONSTRUCTION, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE STATES: 1880 AND 1890.

IN
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The following statement presents the average number of employes at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYfiS AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING MILLS AND STEEL WORKS
IN THE MIDDLE STATES: 1890.

[NOT INCLUDIKG OFFICERS, FIRM MEMBERS, AND CLERKS.]

WEEKLY BATES OF WAGES.

Xotal

Under $5

$5 and over but under $6 . .

.

$6 and over but under $7...

$7 and over but imder $8.

.

$8 and over but under $9—
$9 and over but under $10. .

.

$10 and over but under $12

$12 and over but under $15.

$15 and over but under $20.

$20 and over but under $25

$25 and over

AVERAGE NUMBBK OE EMPLOYES.

Males above
16 years.

86, 856

850

2,005

5,904

10, 047

12, 945

11,012

11, 288

12, 575

10,542

5,617

4,011

Females
above

15 years.
Children.

1,013

123

Materials used.—The total cost of all the materials consumed by the rolling mills and steel works in

Delaware was $1,214,050 in 1880 and $1,549,539 in 1890; by the works in New Jersey, $3,914,970 in 1880 and

$5,326,401 in 1*890; by the works in New York, $8,264,186 in 1880 and $5,932,461 in 1890, and by the works in

Pennsylvania, $61,564,150 in 1880, as compared with a total of $122,530,544 in 1890.

The following comparative statement presents the quantities and cost of materials consumed by the rolling

mills and steel works in the middle states, for the census years 1880 and 1890. With the exception of charcoal,

which is stated in bushels, and oil used for fuel, which is stated by barrels, the quantities are reported in tons of

2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
MIDDLE STATES : 1880 AND 1890.

CLASS OF MATERIALS.

Total

.

Iron ore

Spiegeleisen and ferro-manganese.

Pigiron

Oldiron rails

other old or scrap iron

Old steel rails

Other old or scrap steel

Hammered iron ore blooms

Hammered pig or scrap blooms

Purchased rouckbar

Purchased bessemer steel

Purchased opeu-hearth steel

Swedish billets and bars

Anthracite coa]

Bituminous coal

Coke

Charcoal -

Oil used for fuel

Natural gas

All other materials

-

1880

Quantity.

240, 980

65, 194

, 672, 813

259, 017

193, 056

42, 977

80, 639

27, 541

37, 103

44, 117

a34, 855

621, 303

9,765

658, 304

!, 571, 081

90, 48B

,476,716

Cost.

$74, 957, 356

1, 795, 093

1,723,890

37,718,153

7, 353, 501

5, 116, 841

1, 137, 290

2, 131, 335

1, 719, 355

2,012,682

1, 867, 540

al, 788, 497

61,251,860

800, 490

1, 619, 002

5, 555, 337

297, 572

137, 328

892, 584

1890

Quantity. Cost.

420, 903

181, 903

4, 146, 205

79, 320

462, 841

114, 400

265, 523

15, 615

21,410

217, 353

430, 008

119,419

13, 553

942,491

2, 203, 691

216, 327

],612,.695

190, 813

$135, 338, 945

2,413,590

5, 366, 000

64, 895, 917

1, 890, 136

8, 193, 313

1, 986, 315

4,957,421

555, 293

063, 419

5, 793, 198

12, 535, 009

3, 909, 969

874, 198

1, 398, 354

4, 854, 856

636, 443

146, 862

177, 807

3, 391, 468

10, 699, 311

oincludes 9,216 tons "Other billets and bars " coating $507;509.

b Includes 7,030 tons '

' Other billets and bars " costing $388,398.
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Products.—The following comparative statement shows the tonnage of iron and steel products for rolling

mills and steel works in the middle states, as reported at rhe censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, QUANTITY OF PRODUCTS, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE STATES:
1880 AND 1890.

CLASS OF PRODUCTS.
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COMPARATIVE STATEMENT, QUANTITY AND VALUE OF CLASSIFIED PEODUCTS, ETC.—Continued.

CI.ASS OF PRODUCTS.

Steel, bessemer—Continued.

Hammered car axles

Hoop .

Skelp .

Structural shapes

Cut nails

All other finished products

Steel, open-hearth

:

Bar and rod

Eails

Plates, except nail plates

Sheets

Hammered and rolled car axles.

Hoop .

1880

Quantity. Value.

,060

28, 845

3,360

2 280

1,050

712, 162

2,411,319

151,200

293, 200

127, 000

Structural shapes

Cut nails

All other finished products

Steel (crucible and miscellaneous)

:

Finished products

All other products

18, 024

10, 268, 942

881,364

1890

Quaiitity.

2,620

2,640

9,630

90, 756

641, 139

757, 531

86, 269

Value.

152, 042

29, 098

9,559

3,532

74, 012

4,000

136, 763

$116, 395

111, 803

390, 183

4, 312, 183

1, 269, 026

26, 310, 642

4, 197, 871

7, 930, 850

2, 233, 735

521, 895

160, 000

3, 855, 4i4

37, 110

7, 721, 978

8, 507, 247'

3, 192, 366

Machinery.—The following comparative statement presents the equipment and capacity of the rolling mills

and steel works of the middle states, as reported at the censuses of 1880 and 1890

:

COMPAEATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL WORKS IN THE MIDDLE
STATES: 1880 AND 1890. (a)

MACHINEET.

Single puddling furnaces

Heating furnaces

Bessemer converters

Open-hearth furnaces

Crucible pots which can bo used at each heat

Hammers

Cut nail machines

Trains of rolls

Aggregate daily capacity in tons of finished products .

1880

2,682

1,538

14

15

2,384

209

1,641

776

12, 086

1890

3,160

1,877

648

84

2,258

413

1,953

923

27, 861

Increase,

478

339

34

09

cl26

114

312

147

15, 175

a Includes machinery in both active and idle establishments.

6 Includes 6 Clapp-Grif&ths and 4 Kobert-Bessemer converters.

c Pecrease.

FORGES AND ELOOMBRIES.

Pennsylvania has always ranked first in the production of charcoal blooms from pig and scrap iron, while

New York has occupied a similar position in the production of charcoal blooms direct from iron ore. lu 1880 the

total production of charcoal blooms and hammered bar iron direct from iron ore and blooms from pig iron and

scrap iron was 72,557 tons, of which quantity the middle states produced 60,120 tons, or 82.86 per cent. Siuce

1880 this industry has seriously felt the competition of modern processes of iron and steel manufacture, and while

the number of active and idle establishments in the United States has decreased from 118 in 1880 to 32 in

1890, the output has declined in 1890 to 34,775 tons, of which works located in the middle states produced 29,455

tons. Of the 20 active establishments in the United States in 1890, 10 were located in the middle states, as

follows: New York 9, New Jersey 1, and Pennsylvania 9. The details of the industry will be found in the report

on forges and bloomeries.

SOUTHERN STATES.

One of the most notable features of the growth of the iron and steel industry during the past decade is the

activity displayed in southern states in the erection of iron making plants, particularly large coke blast furnaces.

In direct connection with this work there has been an advance almost equally great in the development of the

extensive mineral resources necessary to the operation of these iron making establishments. Steel making,

although not wholly neglected, has not formed a prominent feature of this metallurgical development.

The progress made by the southern states in the manufacture of iron and steel during the past 20 years
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In compiliug the figures of this sumintiry the geographical division of tlie southern states is considered as

comprising the iron making states of Alabama, Georgia, Kentucky, Maryland, North Carolina, Tennessee, Texas,

Virginia, and West "Virginia; also the District of Columbia, South Carolina, and Mississippi.

COMPARATIVE SUMJIAKY, IRON AND STIOEL INDUSTRY IN THE SOUTHERN STATES: 1870, 1880, AND 1890. (a)

Nimibor of oatnblishmcuts

Capital

MJacoUniiouus expouaos

Avoraj;<i uumbor of cmploy6a (aggregate).

Total wagoa

OflicoiB, Hrm niouibers, and clerks:

A\'i-riij;o iiumlti'i

Total wii(;i-»

All otlier LMni»Io,M''s

Average niunbor

Total wagos

Coat of materials n.ii>il

^'alun of products

Tounage of prodiu-t.s

I.SJO ((,)

171

$12, 859, 885

(d)

10, 884

$1, 089, 159

(e)

(0

$10, 870, 239

/$20, 006, 6C5

345, 572

1S80 (!i)

130

$21,942,311

«i)

10,728

$6, 916, SOS

fe)

$13,739,624

$23, 006, 074

Ol.'i, 2;!5

1800

109

C$43,051,052

$2, 110, 129

17, 001

$7, 600, 000

550

$806, 416

17, 051 .

$6, 863, 185

$27, 047, 707

$39, 982, 152

2, 297, 184

a This statement includes nuly active establiabmenta for tbe cenauaca of 1880 and 1890 ; aucb establisbuieuta were not reported seporately at tbe census of 1870.

b For explanation of the apparent discrepancies in tbe data for 1870 and 1880, aeo remarks in regard lu i lu' ileprcci;itod currency of 1870 ; also in regard to the.

inolusiou of capital, employes, and waffca relating to mining and otbor operations in tbe flgurca for 1880.

Inoludca bired property valued at $1,383,000. Tins item was not reported separately at previous censuses.

rf Nol reported.

Not reported separately.

/lucludoa viiUics for wbicli no tonnage was reported.

The following comparative statement presents the leading stntLstics of the iron and steel industry of the

southern states, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE SOUTHERN STATES. BY STATES: 1880 AND 1890. (o),

STATKS.
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The decrease in the number of establishments in 1890 as compared with 1880 is due to the fact that a large

number of charcoal furnaces of small size and unfavorably situated for securing cheap materials and distribiition

of their product have been abandoned during the past decade, while many of the furnaces operated in 1880 by

separate firms or companies or built in succeeding years by distinct organizations have since been consolidated

under one management and appear in the tabulations for 1890 as single establishments.

Capital.—The following comparative statement shows the different items of capital in active and idle

establishments and those in course of construction in the iron and steel industry in the southern states, as reported

at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN

COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY IN THE SOUTHERN STATES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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The following comparative statement presents the leading statistics of the blast furnace industry in the

southern states, by states, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, BLAST FURNACES IN THE SOUTHERN STATES, BY STATES: 1880 AND 1890. (o)

The Southern States

Alabama

Georgia

Kentucky

Maryland - -

.

Tennessee

Texas

Virginia

"West Virginia

Another states

Yeai'.

!)1880

180U

1880
1890

1880
1800

1880
1890

1880
1890

1880
1890

1880
el890

1880
1890

1880
1890

el890

Number
of

establish-
mouts.

59
7;i

7

28

Capital.

$11, 891', 907
c29, 974, 471

2, 7U7, 196

15, 778, 786

712, 000
748, 845

2, 098, 035

2, 197, 125
3, 108, 222

1, 422, 626
3, 085, 806

40, 000

8

15
1,391,500
4, 156, 206

1,322,425
1,446,082

1, 050, 524

AVEnAQE NUMHEH OF EMPLOYltS
AND TOTAL WAQES.

Emi)loy68.

9,486
d8, 204

"Wages.

$2, 186, K55

d'S, 416, 278

1,566
4,139

764
269

553, 713
1,783,700

77, 415
64, 676

429, 988

1,443
839

1,579
1,076

140

1,221
1,328

339, 978
151, 342

261, 897
525, 992

27, 720

265, 986
558, 312

240, 158
198, 933

133, 323

Cost of materials
used.

$4, 452, 864
15, 410, 982

575, 673
6, 493, 881

241, 796
237, 836

801,410

966, 806
1, 316, 639

489, 440
2, 450, 882

23, 580

205, 548
2, 820, 167

1, 1.58, 611
1,503,847

687, 827

Value of prod-
ucts.

$7, 769, 050
22, 494, 870

1, 405, 356
10, 315, 691

406, 890
339, 422

1, 248, 652

1, 700, 339
1,632,004

840, 022
3, 366, 464

36, 000

440, 695
3, 925, 481

1, 631, 096
2, 009, 605

906, 303

a This statement includes only active establishments.

6 For explanation of apparent discrepancies in the data for 1880 see remarks in regard to the inclusion of capital, employ6s, and wages relating to mining and
other operations.

c Includes hired property valued at $783,000. This item was not reported separately at the census of 1880.

d Includes 332 officers, firm members, and clerks and their wages amounting to $499,120, distributed as follows: Alabama 150, $262,396; Georgia 15, $19,175;

Kentucky (including Korth Carolina and Texas) 21, $2.5,438; Maryland 9, $7,630; Tennessee 64, $87,616; Virginia 60, $80,207; West Virginia 13, $16,758. Theae.

classes were not reported separately at the census of l'880.

e Includes states grouped in order that the operations of individual establishments may not be drsclosed. These establishments are distributed as follows:

JJorth Carolina 1, Texas 1, Kentucky 4.

Alabama shows the greatest increase in the blast furnace industry during the past decade. Jefterson county

iu that state, in which the city of Birmingham is located, is now the most important iron making center in the

south. In 1880 there were but 2 establishments iu the county, operating 3 blast furnaces, with an invested capital

of$l,080,800, but in 1890 this district contained 10 blast furnace establishments with 24 furnaces, the total capital

directly invested in the manufacture of pig iron being $8,938,110. Virginia has long occupied an important

position among the iron producing states of the country. In 1880 more than one-half of the pig iron made m that

state was produced with charcoal as fuel, but with the development of the Flat Top coke fields an important

advance has taken i>lace in the erection of coke furnaces, and Virginia is now second in rank among the southern

pig iron producing states. Tennessee has shown considerable pi ogress in the erection of both coke and charcoal

furnaces, and is now the third producer of pig iron in the southern section. While West Virginia is classed among
the southern states, its pig iron industry at the present time partakes largely of the characteristics of the

establishments located in the northern and western sections of the country. During the past decade the

manufacture of charcoal pig iron in West Virginia has been abandoned, and by far the larger part of the coke pig

iron is produced from Lake Superior ores, the furnaces being located in Ohio and Marshall counties, at Wheeling

and in its vicinity. The only furnace in the state using local ores exclusively is situated in Preston county.

While Maryland shows an increase in capital during the past 10 years a slight decrease is shown in the value

of products, owing to the decline in the manufacture of charcoal pig iron, and also to the reduction in the prices of

all kinds of pig iron. Four large coke furnaces were built at Sparrow Point, Baltimore, in 1890. Two of these

stacks were put in operation toward the close of the census year.

The pig iron industry of Kentucky has shown a marked decline during the past decade. In 1880 the state

contained 22 blast furnaces, of which number 18 were small charcoal stacks, located principally in Greenup, Boyd,

Carter, Estill, and Trigg counties. With the exception oi 1 furnace in Greenup county, all these charcoal stacks

have been abandoned. During 1890 a number of coke furnaces were under construction, only one of which,

however, was completed, but not blown in at the close of the year.

The pig iron industry of Georgia remained practically stationary during the decade from 1880 to 1890. Little

progress was made in Texas prior to 1890. In that year, however, 2 charcoal furnaces were completed, but not

blown in.

The 7 charcoal furnaces iu North Carolina in 1880 were idle in that year, and all have since been considered by
their owners as abandoned or classed as long inactive furnaces. The only active furnace in the state was built in

1884 to smelt Cranberry ores, using charcoal as fuel, but during the latter part of the census year 1890 it was run

on coke.



450 MANUFACTURINa INDUSTRIES.

Capital.—The following statement shows the different items of capital in active and idle establishments and
those in course of construction in the blast furnace industry in the southern states, as reported at the censuses of

1880 and 1890

:

COMPARATIVE STATEMENT, DISTRIBUTION' OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BLAST FURNACES IN THE SOUTHERN STATES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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The average length of time during which the blast furnaces of the southern states were in operation in 1890

was 8.70 months. Furnace hands were employed 12 hours per day, 7 days each week; yard hands worked 10

hours daily for 6 days a week. In 1880 the blast furnaces of the south were in operation an average of 7.52

months.

The daily rates of wages of blast furnace employes in the south do not differ materially from the wages at

most northern establishments. At the southern furnaces colored labor is almost exclusively employed, except ia

positions where judgment and prompt action in emergencies are required, such as those of founders, stovesmen,

engineers, and head iron grader. In the cast house the iron breakers, helpers, keepers, cinder men, and scrap

men are colored, one or two white men occasionally working on the shift. In the stock house the work from

unloading the stock to the filling in at the top of the furnace is performed by colored labor, the employment of

white labor being exceptional.

Oue of the difficulties encountered by the managers of southern furnaces in the employment of colored laborers

is to secure continuous service. For this reason it is found necessary to divide the force into gangs with a " boss",

whose duty it is to provide sufficient men to fill the places of those temporarily idle and keep the work moving

smoothly. One "boss" looks after the men on the floor of the stock house, another after those engaged in unloading

material, another after the cinder men, while still another takes charge of any laborers employed for extra work
around the furnace.

In order to show the range of wages for different classes of blast furnace employes, the following statement

has been prepared, showing the daily rates of wages paid by six blast furnace companies in the Birmingham,

Ala., district in 1890

:

DAILY RATES OP WAGES PAID AT 6 BLAST FURNACES IN THE BIRMINGHAM DISTRICT, ALABAMA: 1890.

Breakers

Ore and coke wheelers

Top fillers

Top fillers, helpers

Stove tenders ^

Weighers -

Metal carriers

Pounders (excluding boss founders)

Keepers

Engineers

Firemen

Common laborers

DAILT RATES OF WAGES.

Establish-
ment.

1

$1.20

1.35

1.75

1.60

1.75

2.00

2.00

2.75

2.00

2.60

1.50

1.10

Establish-
ment.

2

$1.20

1.70

1.75

1.25

1.76

1.70

2.00

2.16

2.00

1.80

1.40

1.00

Establish-
ment.

3

$1.00

1.20

1.75

1.50

'l.75

1.30

2.00

3.00

2.00

2.25

1.50

1.00

Establish-
ment.

4

$1.20

1.20

1.75

1.50

1.75

1.20

2.00

3.00

2.00

2.25

1.60

1.00

Establish-
ment.

5

$1.20

1.35

1.75

1.50

1.75

2.00

2.00

3.00

2.00

2.25

1.26

1.10

Establish-
ment.

6

$1.10

1.10

1.60

1.25

1.50

1.50

1.75

2.83

1.75

2.00

1.10

1.00

Slightly lower rates than those above given are paid at southern furnaces which are not located in close

proximity to the large cities.

Materials used.—The following comparative statement presents the quantities and cost of the materials

consumed by the blast furnaces in the southern states, as reported at the censuses of 1880 and 1890. The quantities

reported are in tons of 2,000 pounds, except charcoal, which is stated in bushels.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED,
STATES : 1880 AND 1890.

BLAST FURNACES IN THE SOUTHERN

CLASS OF MATERIALS.

Total -

Domestic iron ore. - -

Foreign iron ore

Fluxing material . - -

Anthracite coal

Bituminous coal

Coke

Charcoal

Mill cinder, etc

All other materials

-

1880

Quantity.

724, 136

(a)

259, 564

32, 600

79, 262

334, 458

14, 961, 937

60, 133

Cost.

$4, 452, 864

2, 003, 250

208, 114

139, 000

119, 156

1, 034, 213

824, 842

124, 289

1890

Quantity.

3, 837, 409

136, 769

1, 154, 006

148, 823

2, 228, 915

23, 409, 733

79, 612

a Domestic and foreign iron ore were not reported separately at the census of 1880,

$15, 410, 982

6, 042, 537

663, 422"

766, 938

223, 326

5, 939, 150

1,413,453

162, 440

209, 717
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With the exception of a few establishments in Maryland, West Virginia, and Kentucky, the furnaces of the

south obtain their supply of ore from local sources, and almost the entire output of these mines is used by
furnaces which are usually located in close proximity. In Maryland a number of furnaces use foreign ores, and in

West Virginia almost all the pig iron is produced from Lake Superior ores. Kentucky also uses some ore from

the Lake Superior district.

Coke constitutes the principal fuel used in the blast furnaces of the south, although the manufacture of

charcoal pig iron continues to occupy an important position in the iron industry of this section, A few of the

Kentucky furnaces still use a mixture of raw coal and eoke, but in all other states where coke is used as a blast

furnace fuel it is emj)loyed alone. The Virginia furnaces draw their supply of coke from the Flat Top and New
River districts in Virginia and West Virginia. Those of Alabama and Tennessee depend largely on the coke

made from coal mined in those states, although obtaining a part of their supply from the Plat Top district.

Pkoducts.—The following comparative statement shows the quantity and value of pig iron, including castings

direct from the furnace, as reported at the censuses of 1880 and 1890, according to fuel used. The quantities are

in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OF FUEL
USED, BLAST FURNACES IN THE SOUTHERN STATES: 1880 AND 1890.

CLASS OF PBODUCTS.
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ROLLING MILLS AND STEEL WOEKS.

Including active and idle establishments in 1880, there were situated in the southern states 34 iron rolling

mills, 2 open hearth steel works, and 2 crucible steel works. Of the 40 establishments in 1890, 32 were iron and
steel rolling mills not connected with steel producing works and 8 were equipped for the production of crude steel.

These 8 steel works comprised 5 bessemer steel plants, 3 open-hearth steel plants, and 2 crucible steel plants.

There was 1 establishment which operated both bessemer and open-hearth steel plants, and all but 1 establishment
contained trains of rolls.

The following comparative summary exhibits the leading statistics of the rolling mills and steel works, as

reported at the censuses of .1870, 1880, and 1890:

COMPARATIVE SUMMARY, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN STATES: 1870, 1880, AND 1890. (a)

Number of establishments

Capital

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages

Officers, firm members, and clerks:

Average number

Total wages

All otber employes

:

Average numbers

Total wages

Cost of materials used

Value of products (/)

Tons of products

1870 (b)

67

$4, 692, 310

(d)

5,150

$2, 943, 009

(e)

W.

$7, 102, 032

$13, 332, 071

157, 228

1880

35

$9, 675, 791

(d)

9,748

$3, 620, 136

(e)

(e)

$9, 038, 048

$14,715,410

256, 406

1890

35

C$13,039,181

$530, 117

9,277

$4, 219, 322

218

$307, 295

9,059

$3, 912, 027

$11, 503', 000

$17, 312, 282

457, 278

a This statement includes only active establishments for the censuses of 1880 and 1890 ; such establishments were not reported separately at thecensue of 1870.

b See remarks in regard to the depreciated currency of 1870.

c Includes hired property valued at $500,000. This item was not reported separately at previous censuses.

d Not reported.

c Nut reported separately.

/ Includes values for which no tonnage was reported.

The following comparative statement presents the leading statistics relating to rolling mills and steel works
in the southern states, by states and territories, as reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN STATES, BY STATES AND
TERRITORIES: 1880 AND 1890. (a)

STATES AND TERRITORIES.
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The state of West Virginia occupies the leading position in 1890 as regards both capital and value of

products. The returns sliow that Alabama has more capital invested in rolling mills and steel works than

Virginia, although the total value of products of the Virginia works, in 1890, slightly exceeded the total of

Alabama. Texas had no rolling mill industry in 1880, but in 1890 contained 1 completed rolling mill (idle), and 1

in course of construction. In the remaining 'states a decrease in the amount of capital invested and in value of

products is noted during the decade.

The southern states have made but little progress in the production of steel since 1880, the character of the

iron ores of this section being generally unsuitable for use iu the older and well-tried ijrocesses of steel

manufacture. During 1890 steel was produced experimentally by the basic process at an open-hearth

establishment in Alabama.(a) Since 1880 5 bessemer steel plants have been erected in. the south, 4 of which were

added to existing iron rolling mills. Of this number, 1 is in Virginia, '2 in West Virginia, and 2 in Tennessee.

At the close of 1890, large steel works were in course of erectiou at Sparrow Point, Baltimore, Md., for the

manufacture of steel by the bessemer process.(6)

In 1880 the south was credited with 2 open-hearth and 2 crucible steel works, but in 1890 the open-hearth

steel plants had increased to 3, the number of crucible steel works remaining unchanged.

Capital.—The following comparative statement shows the different items of capital in active and idle

establishments and those in course of construction for rolling mills and steel works in the southern staiies, as

reported at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTEIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, ROLLING MILLS AND STEEL W^OEKS IN THE SOUTHERN STATES : 1880 AND 1890.

CLASS OF ESTABLISHMENTS.



IRON AND STEEL MANUFACTURE. 455

The following statement shows the average number of emploj'^s at the different weekly rates of wages:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, ROLLING MILLS AND STEEL WORKS
IN THE SOUTHERN STATES: 1890.

[NOT INCLUDING OFFICKIIS, FIRM MEMRERS, AND CLERKS.]

WEEKLY RATES 01' WAGES.

Total

Under $5

$5 and over but under $6. .

,

$6 and over but under $7 . -

,

$7 and over but under $8. .

$S and over but under$9...

$9 and over but under $10.

$10 iind over but under $12

$12 iind over but under Ho.

$15 and over but under $2:)

$20 and over but under $25

$25 and over

AVERAOE NUMBER OF
EMPLOYES.

Males above
16 years.

8,720

166

481

812

954

1,093

1,008

1,067

92.1

l,2a8

643

349

Cliildren.

208

109

16

During 1890 the rolling mills and steel works of the southern states were in operation an average of 8.72

months each, while the average term of employment for men was 9.34 months and for children 8.72 months. In
rolling mills and steel works, with but few exceptions, the workmen are employed 10 hours a day for 6 days of the
week. In 1880 the rolling mills and steel works of the sou.th employed 9,748 hands and were in operation an
average of 9.06 months each.

Materials used.—The following comparative statement presents the quantities and cost of materials

consumed by the rolling mills and steel works in the southern states, as reported at the censuses of 1880 and 1890.

The quantities are stated in tons of 2,000 pounds with the exception of charcoal, which is stated in bushels.

COMPARATIVE STATEMENT, QUANTITY AND CO.ST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
SOUTHERN STATES: 1880 AND 1890.

CLASS OF MATERIALS.

Total -

Iron ore

Spiegeleisen and ferro-mangancsc .

rig iron .-

Old iron rails - - -

Otbe.r old or scrap iron

Old steel rails

Other old or scrap steel

Hammered iron ore blooms

Hammered pig or scrap blooms—
Purchased muck bar

Purchased bessemer steel

Purchased open-bearth .steel

Swedish billets and bar.s

Anthracite coal

Bituminous coal

Coke

Charcoal

Natural gas

All other materials

1880

Quantity.

30, 7;;8

no

150, 938

88, 903

44,758

250

75

1,300

9,351

199

Cost.

', 038, 048

220, 191

9, 500
_

3, 669, 251

2, 474, 493

1,165,138

7,500

.2,750

83, 000

426, 335

7,403

3,080
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COMPARATIVE STATEMENT, TONNAGE OF PRODUCTS, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN
STATES: 1880 AND 189l).

CLASS OF PRODUCTS.
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The quantities of bars and rods include the bars and rods sold only in those forms. Where such material is

converted into bolts, nuts, horseshoes, or other products by the same establishment, the quantities and values of

these finished products are tabulated under the item of "All other finished products". Under the same heading

are included the quantities and values of several important products made only by a single concern, the presentation

of which under their proper classifications would disclose the operations of individaal establishments. In the final

tabulations for the whole country these products will be entered under the proper headings with similar products

for other establishments.

The quantities and values of steel products include all manufactures either made from steel produced in this

section or obtained from outside sources in the form of billets, slabs, or bars.

The most notable decline in the tonnage and values of iron products since 1880 has occurred in cut nails and rails.

Wheeling, W. Va., has long been an important center of the nail industry of the United States, and the quantity

of nails reported as made in the south in 1880 and 1890 was produced almost entirely at works located in this

district. In 1890 bessemer steel formed the principal material used in the manufacture of cut nails and spikes,

the aggregate quantity of iron and steel nails made in that year not being much below the total tonnage of iron

nails made in 1880.

Machinery.—The following comparative statement presents the equipment and the total daily capacity of

the rolling mills and steel works in the southern states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, EQUIPMENT AND CAPACITY, ROLLING MILLS AND STEEL WORKS IN THE SOUTHERN
STATES : 1880 AND 1890. (a)

MACHINERY.

Single puddling furnaces

Heating furnaces

Bessemer converters

Open-hearth furnaces

Crucihle pots which can he used at each heat-

Hammers
Cut nail machines

Trains of rolls

1880

516

205

3

34

22

562

132

1890

Aggregate daily capacity in tons of iinished products 1, 662

503

199

8

4

a
34

,236

151

,103

Increase,

613

66

8

1

10

12

674

19

1,441

a Includes machinery in hoth active and idle establishments.

6 Decrease.

POEGES AND BLOOMERIES.

In 1880 the southern states contained 49 establishments equipped for the production of pig and scrap blooms

and blooms and bar iron direct from the ore. Most of these establishments produced bar iron, but the annual

production was small. With the development of the rolling mill industry in the south and the extension of

transportation facilities these primitive iron making establishments have one by one been abandoned. In 1890

but 4 establishments were reported in the southern states, all equipped for the production of blooms from pig and
scrap iron, located as follows : Maryland, 2 ; Virginia, 1 ; Alabama, 1 j and of these but 1, located in Maryland, was
in operation.

WESTERjS^ states, INCLUDING THE PACIFIC COAST STATES.

This grouping comprises all the states west of Pennsylvania which are not included in the classification of the

" Southern states "- The term " Western states" in these pages will be understood to embrace the Pacific coast

states.

The comparative summary on the following page presents the leading statistics of the iron and steel industry

of the western states, as reported at the censuses of 1870, 1880, and 1890.



458 MANUFACTURING INDUSTRIES.

COMPARATIVE SUMMARY, IROI^ AND STEEL INDUSTRY IN THE WESTERN STATES: 1870, 1880, AND 1890, (o)

K"umber of establishments

Capital

Miscellaneous expenses '

,

Average nmnber of employes (aggregate)

Total wages

Officers, firm members, and clerks

:

Average-number

Total wages

All otber employes

:

Average number

Total wages

Cost of materials used

Value of products ig)

Tons of products

1S70 (6)

152

$25, 306, 448

(d)

16, 856

$9, 220, 381

(/)

(/>

$25, 519, 539

$40, 966, 909

766, 460

1880 (6)

173

$44, 658, 033

(<2)

e37, 361

e$14, 828, 506

if)

(/)

$54, 580, 364

$78, 608, 424

1, 944, 179

1890

188

C$100, 935, 973

4, 366, 411

42, 469

$24, 631, 090

1,092

$1, 611, 062

41,377

$23, 020, 028

$91, 713, 354

$129, 351, 520

5, 063, 339

a This statement includes only active establishments for the censuses of 1880 and 1890 j such establishments were not reported separately at the census of 1870.

b For explanation of apparent discrepancies in the data for 1870 and 1880, see remarks in regard to the depreciated currency of 1870,- also in regard to the
inclusion of capital, employes, and wages relating to mining and other operations in the figures for 1880.

c Includes hired property valued at $3,687,058. This item was not reported separately at previous censuses.

d Not reported.

e Does not include 180 employes and $25,275 wages reported by an idle establishment in Minnesota and included in the totals published at the census of 1880;

these employes were engaged in making repairs to plant.

/ Not reported separately.

g Includes values for which tonnage was not reported.

The following comparative statement presents the leading statistics of the iron and steel industry of the

western states, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, IRON AND STEEL INDUSTRY IN THE WESTERN STATES, BY STATES : 1880 AND 1890. (a)

STATES.
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The increase in the value of products is seen to have been very great from 1880 to 1890, although not

proportionally so large as from 1870 to 1880. The aggregate value of products, however, does not reflect the

actual increase in the volume of business so accurately as does the total tonnage of products, owing to the

remarkable dechne in the selling prices of iron and steel during the past 20 years.

Capital.—The following comparative statement shows the different items of capital in active and idle

establishments and those in course of construction for the iron and steel industry in the western states, as reported

at the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN

COURSE OF CONSTRUCTION, IRON AND STEEL INDUSTRY IN THE WESTERN STATES: 1880 AND 1890.

CLASS OF ESTABLISHMENTS.
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The following comparative statemeut exhibits the leading statistics relating to the blast furnace industry of

the western states, by states, as reported at the censuses of 1880 and 1890

:

COMPARATIVE STATEMENT, BLA.ST FURNACES IX THE ^VESTERX STATES, BY STATES: 1880 AND 1890. (o)

STATES.
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EMPLOYiis AND WAGES.—The followiag statement presents the average number and total wages of officers or

firm members and clerks and the average number and total wages of skilled and unskilled employes, as reported

at tlie census of 1890

:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, BLAST FURNACES IN THE WESTERN STATES: 1890.
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The more careful selection of the material cousumed in the manufacture of pig iron in 1890 is well illustrated

in the increased yield of metal from ores. In 1880 the furnaces of the western states are reported to have used

a total of 1,697,233 tons of iron ore and 137,366 tons of mill cinder, roll scale, and other materials, produciug

998,535 tons of products, an average yield of metal to the ton of these materials consumed of 54.43 per cent. In-

1890 the consumption of iron ore was 4,135,281 tons, and of mill cinder and roll scale 336,561 tons. The productito

of pig iron and other products during the year amounted to 2,680,803 tons, showing an average yield of metal per

ton of materials above mentioned of 59.95 per cent. These quantities are all in tons of 2,000 pounds.

Products.—The following comparative statement shows the quantity and value of pig iron, including

castings direct from the furnace according to fuel used, produced by the blast furnaces of the western states, as

reported at the censuses of 1880 and 1890. The quantities are in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND VALUE OF PRODUCTS CLASSIFIED ACCORDING TO KIND OF FUEL
USED, BLAST FURNACES IN THE WESTERN STATES: 1880 AND 1890.

CLASS OF PRODUCTS.
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the local deposits so largely employed at the date of the Tenth Census, is clearly shown in the increase which has

taken place in the total capacity of the furnaces in the 10 years. In 1880 the 179 furnaces reported a daily capacity

of 6,013 net tons, while the 137 furnaces in 1890 reported a daily capacity of 11,595 net tons,

ROLLING MILLS AND STEEL WORKS.

Of the 88 active and idle rolling mills and steel works located in the western states in the census year 1880, 74

were classed as iron rolling mills, 11 as bessemer and open-liearth steel works, and 3 as crucible steel works. The
11 bessemer aud open-hearth steel establishments comprised 5 bessemer and 6 open-hearth steel making plants.

In 1880 the rolling of steel was confined almost entirely to establishments which produced the crude material.

With, the more extended use of steel during the succeeding years many of the iron rolling mills rapidly adapted

their machinery for rolling steel as well as iron.

The 121 active and idle establishments situated in the western states in 1890 consisted of 85 iron and steel

rolling mills not connected with steel producing works, and 36 establishments which were equipped for the

manufacture of crude steel. These 36 establishments comprised 20 bessemer steel plants (including 1 Clapp-

Griffiths and 3 Robert-Bessemer plants), 17 open-hearth steel plants, and 6 crucible steel plants. There were 4 of

the establishments equipped for producing both bessemer and open-hearth steel, and 3 for making both open-hearth

and crucible steel. With the exception of 7 establishments, all the steel producing works contained trains of rolls.

The following comparative summary presents the leading statistics concerning the rolling mills and steel

works in the western states, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, ROLLING MILLS AND -STEEL WORKS IN THE WESTERN STATES ; 1870,. 1880, AND 1890, (a)

Number of establishments

Capital

Miscellaceous expenses

Average number of employes (aggregate)

.

Total wages

Officers, firm members, and clerks

;

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products (/)

Tons of products

1870 (!>l

49

$12, 082, 622

id)

8,595

$5, 155, 092

(c)

(e)

.$13, 967, 436

$21, 981, 736

242, 119

1880

77

$22, 732, 243

(d)

22, 994

$10, 610, 298

(0 •

(e)

1S90

$37, 270, 215

$53, 623, 539

941, 644

104

C$66, 949, 298

$2, 876, 164

34, 550

$20, 502, 345

796

$1,198,016

33, 754

$19, 304, 329

$60,775,079

$89, 940,'208

2 382 536

a This statement includes only active establishraenta for the censuses of 1880 and 1890; such establishmeuts were npt reported separately at the census of 1870.

6 See remarks in regard to the depreciated currency of 1870.

c Includes hired property Valued at $1,619,000. This item was not reported separately at previous censuses.

d Not reported.

e Not reported separately.

/ rnclades values for which tonnage was not reported. '

Daring the period from 1880 to 1890 the tonnage of products increased 153.02 per cent, although the percentage

of increase in the total value of finished products, owing to the decline in the selling prices of iron aud steel, was
only 67.73.
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The following comparative statement presents the leading statistics of the rolling mills and stoel works of the

western states, by states, as reported at the censuses of 1880 and 1890.

COMPARATIVE STATEMENT, ROLLING MILLS AND STEEL WORKS IN THE WESTERN STATES, BY STATES:
1880 AND 1890.. (a)

STATES.
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Capital.—^The following statement shows the different items of capital in active and idle establishments and

those in course of construction, rolling mills and steel worljs in the western states, as reported at the censuses of

1880 and 1890:

COMPAEATIVE STATEMENT, DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, ROLLING MILLS AND STEEL WORKS IN THE WESTERN STATES; 1880 AND 1890.

CLASS OP ESTABLISHMENTS.
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The rolling mills and steel works of the western states were in operation an average of 9.40 months each during

the census year 1890. The average term of employment for men was 10.11 months and for children 9.55 months.

The establishments reporting for 1880 employed 22,994 hands, and were in operation an average of 9.09 months

each.

Matbeials used.—The following comparative statement presents the total quantity and cost of the various

raw materials consumed by the rolling mills and steel works of the western states, as reported at the censuses of

1880 and 1890. With the exception of charcoal, which is given in bushels, and oil for fuel, which is given in barrels,

all the quantities are reported in tons of 2,000 pounds.

COMPARATIVE STATEMENT, QUANTITY AND COST OF MATERIALS USED, ROLLING MILLS AND STEEL WORKS IN THE
WESTERN STATES : 1880 AND 1890.

'

CL'ASS OF MATERIALS.
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The following comparative statement jiresents the values of the different iron and steel products and the

percentage that each class bears of the total, for the censuses of 1880 and 1890:

COMPARATIVE STATEMENT, VALUE OF PRODUCTS, WITH PERCENTAGE EACH CLASS IS OF TOTAL, ROLLING MILLS
AND STEEL WORKS IN THE WESTERN STATES: 1880 AND 1890.

CLASS OF PRODUCTS.
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The quantities and value of bar and rod iron and steel include only the bars and rods sold in that form.

Where bars and rods are converted into bolts, nuts, and other products by the same establishment the quantities

and values are included under the heads of "All other finished" iron, bessemer., or open-hearth steel products.

The larger part of the wire rods produced in 1890 were iinished into wire and other products at the

establishments where they were rolled. As the rods so consumed are an interinetiiate product the quantities and

value of the articles made from them are alone included in the above statement, under the head of "All other

finished products." The same is true of the bessemer steel wire reported, this item including only the wire sold iu

this form. The quantity and value of the wire nails produced by the rolling mills and steel works of the western

states iu 1890 are included under the head of "All other" finished bessemer steel products. A large number of

the wire nail works in this and other sections of the country roll neither iron nor steel, but purchase the rods or

wire consumed by them, and their products are therefore not included in the presentation of the operations of

rolling mills and steel works.

During the census year 1880 the rolling mills and steel works of the western states produced 344,734 net tons

of bessemer steel ingots and direct castings, 25,637 net tons of open-hearth steel ingots, and 490 tons of crude

steel, while in 1890 the works of this section produced 1,273,425 tons of bessemer steel ingots (including 1,802

tons of Clapp-Griflfitlis steel and 4,330 tons of Robert-Bessemer steel), 73,732 tons of open-hearth steel, and 2,633

tou&of crucible steel.

Notwithstanding that the total tonnage of products has increased in the 10 years from 941,644 net tons in

1880 to 2,382,536 net tons in 1890, or 153.02 per cent, the increase in the total value of products has been from

$53,623,539 to $89,940,208, or only 67.73 per cent. The expansion of the manufacture of bessemer steel has been

an important factor in the largely increased tonnage since 1830, and also in the decreased prices of the various

iron and steel products. The average selling price of all products has declined from $56.86 a net ton in 1880 to

$37.46 in 1890.

Crude steel was produced and rolled in 3 states only in 1880. In 1890 California, Colorado, Illinois, Indiana,

Michigan, Missouri, and Ohio contained steel producing works, and in addition Wisconsin rolled products from

ateel obtained from Illinois.

Machinery.—The following comparative statement presents the equipment and capacity of the rolling mills

rand steel works of the western states, as reported at the censuses of 1880 and 1890, with the increase during the

decade

:

iCOMPARAuTIVE STATEMENT, EQUIPMENT AND CAPACITY, EOLLING MILLS AND STEEL WOEKS IN THE WESTEEH
STATES: 1880 AND 1890. (a)

MACHINEEY.

Single puddling furuaces

Heating furnaces

Bessemer couTerters

Open-hearth furnaces

Crucible pots which can be used at each heat

Hammers
Cut nail machines

Trains of rolls

Aggregate daily capacity in finished products (net tons)

.

1880

958

577

10

12

71

88

771

300

6,550

1890

1,U2

674

637

38

116

139

2, 409

406

14, 153

Increase.

184

97

27

26

45

51

,638

106

a Includes'macbinery in both active and idle establishments.

b Includes 2 Clapp-Grijffiths and 4 Eobert-BessBmer converters.

FORGES AND BLOOMERIES.

In 1880 the western states contained 4 forges and bloomeries for the production of charcoal blooms from iron

ore or pig iron. These establishments reported a capital of $258,600, 165 employes to whom $60,000 in wages

were paid, consuming materials costing $151,500, and produced blooms valued at $200,000.

works have been abandoned for iron making purposes.

Since 1880 all of these
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GENERAL TABLES.

The following statements present in detail, the statistics for the iroii and steel industry, as reported at the

census of 1890, by totals for the United States and for each state having .3 or more establishments. States having

less than 3 establishments are grouped in order to avoid disclosing the operations of individual establishments.

In connection with each table there is an exhibit showing by states the capital invested in idle establishments,

together with the equipment and machinery of the same. Only such idle establishments are included as will

probably be put into operation at some future period. Table 1 presents the statistics relating to blast furnaces;

Table 2, those relating to rolling mills and steel works, and Table 3 the statistics of forges and bloomeries.
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Tablb 1.—detailed statement,
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BLAST FURNACES, BY STATES: 1890.

471

AVERAGE NUMBER OP EMPL0TI5S AND TOTAL WAOBS—Continued.
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Table 1.—DETAILED STATEMENT, BLAST

MATERIALS USED—continued.

The United States 67, 672, 156

Alabama
Connecticut.
Georgia
Illinois
Kentucky ..

Maryland

—

Michigan . -

.

Missouri
New Jersey.

New Tort
Ohio
Pennsylvania.
Tennessee

Virginia
"West Virginia. .

.

Wisconsin
All other states .

Charcoal.

$4,623,320

12, 580, 690
2, 263, 386

666, 924

921, 264

1,535,460
19, 851, 038
3, 088, 122

2, 259, 504
3, 326. 657
2, 470, 225
5, 152, 180

1, 082, 817

7, 256, 017
5, 217, 872

Cost.

809, 028
225, 288
39, 540

40, 919

114, 653
1, 441, 489

175, 343

146, 069
172, 899
171, 225
259, 028

72, 060

524, 728
331, 051

Mill cinder and
scrap.

1, 283, 071 $3,086,808

16, 573
45

42, 826
30, 467

22

38, 362

16, 552
271, 198
811, 939
15, 331

6,700
10, 541
13,719
8,796

Cost.

15, 260
454

194, 568
81, 669

59

44,368

27, 335
721, 768

1, 907, 690
24, 394

10, 572
20, 545
24,-101

14, 025

Rent of
power
and
heat.

Cost.

$8, 900

3,000

5,900

All other
materials.

Cost.

$1,416,116

43, 370

22, 314
16, 038
11, 042
9,092

21, 076
91, 356

938, 125
41, 914

93, 991
560

27, 740
7,355

PRODUCTS.

Aggregate
va,lue.

$145,643,153

10. 315, 691
574, 438
339, 422

10, 138, 310
685, 763

1, 632, 004
3, 982, 278

1, 716, 98S
2, 228, 724

5, 182, 606
19, 800, 268
75, 239, 203
8, 366, 464

3, 925, 481

2, 009, 605
3, 114, 892
1, 411, 121

Tons.

9,906,607

Pig iron.

Total, (a)

$145,612,983

915, 6U!I

22, 265
28, HI

746, 677
44, 278

96, 636
227, 827
101, 030
145, 040

344. 339
1,347,519

4,867,504
295, 889

312, 367
129. 369
215, 143
67, 014

Value.

10, 315, 691

574, 438
339, 422

10, 136, 960
665, 763

1, 632, 004

3, 982, 278

1, 716, 983

2, 228, 724

5, 182, 606
19, 800, 203
75, 212, 758

3, 366, 464

3,925,481
2, 009, 506
3, 114, 892
1, 408, 811

36, 846

Cold blast char-
coal.

Tons.

$714, 591

20, 426

4,149
4,355

7,916

Value.

340, 378

91, 100
113,283

169, 830

Hot or -warm
blast charcoal.

Tons.

88, 563
22, 255
5,039

6,060

14, 450
227, 827
33„742

16, 949
18, 376
13, 023

51, 349

94, 204
37, 028

Value.

$11,243,119

1, 584. 709

574, 438

109, 856

333, 603

3, 982, 278
525,481

332, 063

353, 941

288, 165

663, 916

1,494,775
903, 296

a Includes 6, 066 tons of castings made direct from furnace, also 133,704 tons of spiegeleisen, valued at ^

Illinois, 21,635 tons, $621,956; New Jersey, 11, 555 tons, $291,481; Pennsylvania, 99,762 tons, $2,593,437.

1,625,042, distributed as follows : Colorado, 752 tons, $18,168;

CAPITAL, EQUIPMENT, AND DAILY CAPACITY

7
8
9
10
11

12
13
14
15
16

17
18
19
20

The United States.

Alabama
Connecticut

.

Georgia
Illinois

Kentucky . .

.

Maryland
Massachusetts .

Minnesota
Michigan
Missouri

New Jersey...
New York
Ohio
Pennsylvania .

Tennessee

Texas
Virginia
West Virginia.,
Wisconsin

Number
of

establish-
ments.

10
18
2

Total.

1, 468, 865

120, 000
128, 300
43, 000
70,000

240,000

325, 000
63, 000

370, 000
373, 700

16, 300

463, 500
1, 005, 755
1, 687, 885

976, 625
31, 600

270, 000
249, 800
30, 000
6,500

Land.

$1, 164, (

20, 000
10, 300
10, 000
15, 000
24, 000

35, 000
3,000

100, 000
38, 200

800

41, 000
209, 654
443, 000
136, 885
4,500

20, 000
47, 000
5,000
1,500

Buildings,
machinery, tools,

and implements.

$4, 695, 150

100, 000
68, 000
30, 000
56, 000

166, 000

215, 000
60, 000

250, 000
38S, 500
14, 600

412, 500
619, B50

1,230,385
698, 615
27, 000

200, 000
182, 800
25, 000
5,000

Live assets, (a)

$598,876

50, 000
3,000

60, 000

76, 000

20, 000

176,251
14, 600

140, 125

60, 000
29, 000

a Includes raw material, stock in process and finished products on hand, and cash, bills and accounts receivable, and sundry items of capital not elsewhere
reported.
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FURNACES, BY STATES: 1890—Contimiecl.

P PRODUCTS—continued.
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Table 2.—DETAILED STATEMENT, ROLLING

9
10

11

12
13

14
16
IG

17
18
19
30

The United States.

Alabama
California
Connecticut
Delaware '.

Illinois

Indiana
Kentucky
Maryland
Massachusetts
Michigan

Missouri
New Jersey
New Yoik
Ohio
Pennsylvania

Tennessee
Virgriniii

West Virginia*
All other states (c)

Num
tier of
estab-
lish

ments.

395 $3,312,000

7
4
8
7

19

13
5
4

14
4

4
19
19
55

186

4
6
8

Value of
hired

property.

271, 000

950, 000

500, 000
115, 000

398, 000
828, 000

Direct investment.

Total.
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AVERAGE NUMBER OF BMPL0Yl5s AND TOTAL WAGES—Continued.
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Table 2.—DETAILED STATEMENT, ROLLING MILLS



IRON AND STEEL MANUFACTURE.

AND STEEL WORKS, BY STATES: 1890—Continued.

477

[".:



478 MANUFACTURING INDUSTRIES.

Table 2.—DETAILED STATEMENT, ROLLING MILLS
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Table 2.—DETAILED STATEMENT, EOLLING MILLS
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Table S.—DETAILED STATEMENT, FORGES
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AND BLOOMERIES, BY STATES: 1890.
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AVERAGE NUMBER OF EMPLOYES AND TOTAL
WAGES—contiDued.

WEEKLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, EXCLUDING OFFICERS,
FIHM MEMBERS, AND CLERKS.

Operatives and
skilled.

Unskilled.

Males above 16
yearej.

ber.
"^ages.

Males above 16
vears.

Num-
ber.

Wages.

Children.

Aggregates.

108

209

$150, 943

39, 099
111, 844

151
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OAST IRON PIPE INDUSTRY.

The manufacture of cast iron pipe is confined almost exclusively to establishments devoted to this class of

work as a specialty. On account of the distinctive character of the industry it has been possible to separate the

statistics of the pipe works from the operations of foundries engaged in the production of miscellaneous castings.

A comparatively small amount of iron pipe is made by foundries devoted to general work, but as the pipe thus

produced is chiefly for local trade or for specific purposes no account has been taken of the output in this report.

The demand for standard sizes of cast iron pipe necessitates its manufacture on a large scale in plants especially

equipped for this work, although many of them also produce hydrants, fittings, and connections. A few of the

pipe manufacturers make hydraulic and gas machinery, and general foundry and machine shop products, but this

work forms only a small part of the aggregate business of these establishments.

The statistics relating to cast iron pipe were included in the totals for the general foundry and machine shop

nilustry at the censuses of 1880 and 1890. For the purposes of this report, however, a separation was made at the

census of 1890, which was not done at the census of 1880 ; therefore comparative data are not available.

There were 33 establishments in the United States reported as engaged princially ia the manufacture of

cast iron pipe during the census year 1890. The statistics of this industry are given in the following summary

:

• SUMM4RY, CAST IRON PIPE INDUSTRY, BY STATES : 1890.

TheTJuited States.

New York

Massachusetts

New Jersey

Pennsylvania

Southern states (c).

Ohio

Nmnber
of estab-
lishments
reporting.

Other western states (d).

Capital.

$U, 179, 733

589, 463

4, 543, 204

1, 320, 407

3, 561, 102

1, 950, 311

2, 215, 186

Miscellaneous
expenses

$622, 614

36, 859

197, 173

56, 918

160, 461

84, 182

87, 021

avehaqb number of em-
ployes AND TOTAL

WAGES, (a)

Employes.

7,579

337

2,284

709

1,964

1,067

1,218

Wages.

$3, 792, 557

163,244

1, 217, 813

344, 459

934, 791

550, 064

582, 196

Cost of
materials
used.

$9, 453, 652

266, 658

3, 099, 652

984, 420

2, 256, 258

1, 405, 425

1, 441, 239

Value of
products.

.$15, 182, 6,52

516, 421

5, 032, 571

1,510,755

3, 714, 298

2, 189, 565

2, 219, 047

a Includes 175 officers, firm members, and clerks, and their wages, amounting to $282, Oil, distributed as follows: New York and Massachusetts 4, $6,447;

New Jersey 41, $72,468; Pennsylvania 34,$32,676 ; southern states 44, $90,135; Ohio 24, $31,320; other western states 28, $48,965.

b Does not include 2 idle establishments located in Pennsylvania reporting capital amounting to $68,500.

c Includes establishments located as follows: Alabama, 1; Kentucky, 2; Tennessee, 2; Texas, 1; Virginia, 2.

d Includes establishments located as follows : Colorado,!; Michigan,!; Missouri, 2; Oregon,!; Wisconsin,!.

Of the 6 establishments in the group of " Other western states " 5 have been built and put in operation

since 1880.

The oldest seat of the cast iron pipe industry is ia eastern Pennsylvania and the^ adjoining sections of New
Jersey, the largest works being located in the immediate vicinity of Philadelphia, Pa. One establishment, situated

in Millville, K. J., has been in operation since 1803, but it did not begin the manufacture of pipe until some years

later. Two other establishments in this section were established prior to 1860, and 5 establishments were built

and put in operation between 1850 and 1880. During the last decade 5 cast iron pipe foundries have been built in

this territory. The older establishments in this section are all of large size, while those recently built are of

comparatively small capacity. During the census year 1890 the pipe foundries in Pennsylvania and ISTew Jersey

produced 43 per cent of the total output. Until within recent years the establishments in these states supplied

the demands of almost the entire country, but the advance in municipal improvement in the west and the

southwest, and the growth of the pig iron industry in those sections have resulted in the establishment of large

plants nearer to the new markets and at points where pig iron and fuel are cheap.

It has been found impossible to obtain accurarte statistics concerning the manufacture of cast iron pipe during

the census year of 1880. The growth of the industry during the past 10 years is indicated by the large number of
487
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establishments erected since 1880. Of tlie 35 establisliments reporting, including 2 that were idle during 1890, 19

were built since 1880 and 16 were erected prior to that year. By far the larger number of the establishments

built during the past decade are located in the southern and western sections of the country, and the majority of

them are of large capacity.

MISCELLANEOUS EXPENSES.

The questions pertaining to miscellaneous expenses were generally correctly answered, though in some cases,

manufacturers found difficulty in making a proper separation of those items belonging to the mercantile part of the

business and those chargeable to manufacturing operations.

The following statement shows the different items of miscellaneous expenses as reported by the manufacturers

of cast iron pipe at the census of 1890

:

MISCELLANEOUS EXPENSES, CAST IRON PIPE INDUSTRY, BY STATES; 1890.

The United States

ITew York

Massachusetts

ITew .Jersey

Pennsylvania

Southern states

Ohio

other western states

Total.

1622, 614

36, 859

197, 173

56, 918

160, 461

84, 182

87, 021

MISCELLANEODS EXPENSES.

Kent paid
for

tenancy.

$12, 365

1,035

7,655

1,475

1,200

1,000

Taxes.

$41, 164

3,293

14, 607

3,326

9,208

5.143

5,587

Insurance.

Kepairs,
ordinary, of

buildings and
machinery.

$32, 017

2,018

7,601

2,482

11, 147

4,154

4,615

1,990

45, 806

25, 790

29, 081

28, 880

58, 359

Interest paid
on cash used

in the
business.

Sundries
not elsewhere

reported

$150, 283

1,095

48, 872

17, 794

52, 622

17, 640

12, 360

$196, 879

27,428

72, 632

7,520

57, 028

27, 165

5,100

EMPLOYES AND WAGES. '

In the following statement are given the average number and total wages of officers or firm members and

clerks and the average number and total wages of skilled and unskilled employes and pieceworkers for the cast

iron pipe industry for the census year 1890

:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BY CLASSES, CAST IRON PIPE INDUSTRY: 1890.

CLASSES.
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The following statement shows the weekly rates of wages paid, and the average number of employes at each
rate, not including those employed on piecework

:

AVERAGE NUMBER OF EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, CAST IRON PIPE INDUSTRY: 1890.

[INCLUDING OFFICERS, FIRM MEMBERS, ANIJ CLERKS, BUT NOT PIECEWORKERS.]

WEEKLY KATES OF WAGES.

Total (a)

.

Under $5

$5 and over but under $6. .

.

$6 and over but under $7 .

.

$7 and over but under $8. - -

$8 and over but under $9. .

.

$9 and over but under $10.

.

$]0 and over but under $12.

$l2and over but under $15.

$15 and over but under $20.

$20 and over but under $25

.

$25 and over 1

AVERAGE KUMBEE OF BM-
PLOYiS.

Males above
16 years.

7,283

224

115

607

1,260

1,322

1,018

875

927

665

160

110

Children.

22

10

1

a Includes convict laborers in the Texas penitentiary receiving an average of 50 cents each per day.

During the census year 1890 the cast iron pipe foundries were in operation an average of 9.45 months each and
the average term of employment was 10.97 months, the excess of the average term of employment over the average
term of operation being caused by the fact that the establishments having the greatest number of employes also
report the maximum term of operation.

MATEEIALS USED.

In the following statement are given the total quantity and cost of the pig iron used and the total cost of the
fuel and other materials consumed by the cast iron pipe works during the census year 1890:

QUANTITY AND COST OF MATERIALS USED, CAST IRON PIPE INDUSTRY, BY STATES: 1890.

STATES.
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PEODXJCTS.

The quantities and values of cast iron pipe made during the census year 1890 are given in the following

statement, together with the values of other eastings and products. The quantities are in tons of 2^000 pouajds.

QUANTITY AND VALUE OF PRODUCTS, CAST IRON PIPE INDUSTRY, BY STATES: 1890.

The United States

New Tork

Masaacliusetts

New Jersey

Pennsylvania

Southern states

Ohio

other -western states . - -

PKODUCTS.

Total value.

$15, 182, 652

516, 421

6, 032, 571

1, 510, 755

3, 714, 293

2, 189, 565

2, 219, 047

Pipe.

Tons.

13, 066

185, 510

48, 860

128,253

73. 734

63, 827

Value.

$13, 091, 209

-412,882

4, 800, 690

1, 225, 440

3, 178, 175

1, 829, 680

1, 644, 942

Value of
other castings.

$1, 657, 525

74,.008

173, 499

210, 315

491, 568

304,030

404, 105

value of all

other
l^oducts.

.$433, 918

30, 031

58, 482

75, 000

44, 550

65, 855

170, 000

The item of "other castings" is made up chiefly of pipe fittings and specials, and also includes some general

foundry products. The "all other products" embrace valves, gates, hydrants, gas and water machinery, and

miscellaneous' machine work. The gs-tes, valves, and hydrants.made by, the pipe found];ies,co,nstitute only a small

portion of the aggregate production of these fittings, as the manufacture of this class of products forms in itself

an important industry.

No account has been taken in this statement of a number of establishments that wer* in course of erection

during the census year 1890, but which were not completed and put in operation during that year.
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WROUGHT IRON AND STEEL PIPE.

The wrought irou and steel pipe industry has made considerable progress since the census of 1880, the natural

growth attending the increase in population and the new uses found for the products stimulating the consumption

to a marked degree. The development of oil fields in New York, Pennsylvania, and Ohio; the discovery of natural

gas in various parts of the country, and the construction of pipe lines to industrial centers; the growth of steam

aud hot water heating; and the change which has taken place in recent years in the whole system of refrigeration

on a large scale have exerted a remarkable impetus to the wrought iron pipe industry. Since 1880 extensive

additions and improvements have been made to existing Avorks and new plants erected to meet the increased

demand, the daily productive capacity more than doubling during this period. The. census of 1880 reported

35 wrought iron pipe establishments with an invested capital of $6,129,565. These works reported 5,210 employes

and $1,788,258 wages, consumed materials costing $9,480,049, and produced pipe and fittings valued at

$13,292,162. Careful inquiry among manufacturers who are engaged in the production of wrought iron pipe in

1880 indicate that the above figures undoubtedly include the reports of concerns manufacturing riveted and other

forms of pipe not considered by the trade as being included under the classification of " Wrought irou and steel

pipe". As the statistics for 1890 include only those establishments which manufacture wrought iron or steel

merchant pipe, boiler tubes, oil well casing, and other similar forms of products from iron or steel plate, oi> skelp

by the process of butt or lap welding, accurate comparisons can not be made with the figures for the census of 1880.

The figures shown herein will not agree with those for " Iron and steel pipe, wrought", in the general statistics of

manufactures at the Eleventh Census. The general statistics contain the returns of 2 manufacturers of pipe which
have been excluded from this report because their products were not considered as coming within the meaning of

the term "Wrought irou and steel pipe" as known to the trade. In addition, the totals in this report contain 2

returus not included in the general statistics, 1 from Ohio being received too late for inclusion in the general

tabulations, and 1 from West Virginia, which formed a part of a large iron and steel establishment, the entire

report being tabulated under the classification of " Iron and steel " in the general statistics, but for the purposes of

this report the pipe mill has been separated and included in the following figures.

The following summary presents the statistics of the manufacture of wrought iron and steel pipe, as reported

at the census of 1890, by states

:

SUMMARY, WROUGHT IRON AND STEEL PIPE, BY STATES : 1890.

STATES.
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MISCELLANEOUS EXPENSES.

The following statement shows the different items of miscellaneous expenses, as reported bythe manufacturers
of wrought iron and,steel pipe at the census of 1890:

MISCELLANEOUS EXPENSES, WROUGHT IRON AND STEEL PIPE, BY STATES : 1890.

STATES.
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During the census year 1890 the works were in operation an average of 9.97 months each, and the average

term of employment was 10.35 months. The excess of the average term of employment over the average term of

operation IjeiBg caused bjsthe fact'that the establishments reporting th« greatest number of employes also report

the maximum term of operation.

MATERIALS USED.

The following statement shows the quantity and cost of the skelp iron and skelp steel consumed in the

manufacture of wrought iron and steel pipe and the total cost of fuel and other materials used during the census

year 1890. All the quantities given in this report are in tons of 2,000 pounds.

QUANTITY AND COST OF MATERIALS USED, WROUGHT IRON AND STEEL PIPE, BY STATES : 1890.

STATES.
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LOCOMOTIVES.

This report refers only to the manufacture of locomotives in es^Eablfshments operated by private firms or
companies, and takes no account of the business of railroad repair shops. Many of the leading railroad companies,
devote considerable attention to the manufacture of locomotives for their own use, but in the majority of instances

the production of locomotives by the railroads serves only the purpose of keeping the large force of skilled

workmen fully employed during periods when the amount of general repair worlc is not sufficient.

During the census year 1890 there were 20 establishments in the United States prepared to manufacture
locomotives, and of this number 19 were in operation during that year. The following summary gives the statistics

of the firms or companies which produced locomotives in 1890, the data concerning the railroad repair shops being
excluded. Both at the censuses of 1880 and 1890 the statistics of the locomotive works were included in the totals

for the foundry and machine shop industry. For the purposes of this repoft, however, a separation was made at
the census of 1890. This was not done at the census of 1880 ; therefore, comparative data are not available.

SUMMARY, LOCOMOTIVE MANUFACTURE, BY STATES: 1890.

Number
of estab-

liaU-

ments
reportiag

The United States

!New England states (&)-.-

New York

Pennsylvania

Virginia

All other states (c)

Capital.

$24, 516, 571

4, 030, 075

4, 716, 360

9, 625, 67G

4, 014, 158

2, 130, 305

Miscella-
neous

expenses.

$991,380

152, 703

103, 050

446, 422

210, 280

78,916

AVERAGE XL31BER OF EM-
PLOYES AND TOTAL WAGES, (a)

Employ6s

15. 995

2,029

3, :124

6,254

2,078

2,310

Wages.

$9, 079, 142

944, 760

1,667,292

3, 935, 303

1,080,589

1,451,198

Cost of mate-
rials used.

Value of
products.

i
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EMPLOYES AND WAGES.

The following statement shows the average number and total wages of employes by classes, • in the

establishments engaged in the manufacture of locomotives during the census year 1890:

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES BV CLASSES, LOCOMOTIVE MANUFACTURE: 1890.

CLASSES.
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PRODUCTS.

The number and value of locomotives made during the year 1890 by the establishments considered in this

report are given in the following table, together with the value of all other products and the total value of all

products

:

QUANTITY AND VALUE OF PRODUCTS OF LOCOMOTIVE MANUFACTURE, BY STATES: 1890.

The United States

New England states

New York

Pennsylvania

Virginia

All other states

Total value of
all products.

$24, 922, 756

2, 405, 021

4, 524, 723

11,121,892

3, 258, 710

3, 612, 410

LOCOMOTIVES.

Number.

2,409

233

513

1,204

76

383

Value.

$19, 752."465

1,887,015

4, 392, 683

9, 474, 649

723, 048

3, 275, 070

Value of all

other products.
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CLAY PRODUCTS.

The schedules of inquiry used at the census of 1890 relating to the manufacture of brick, pottery, and other

products in which clay is the principal material, consisted of one (Special Schedule No. 6) intended only for reports,

of establishments manufacturing building brick as the principal product; one {Special Schedule No. 11) for

establishments manufacturing whiteware and similar porcelain products^ and one (Special Schedule No. 11«) for

establishments having stone or earthern ware, terra cotta ware, and sewer pipe or fire brick as their principal

products.

The following items are common to schedules 6 and 11a, namely : tile, lire brick, and sewer pipe, but the

remaining products reported on schedule 1 la. are more properly pottery products, and for this reason the data

obtained on schedules 11 and 11a have been consolidated, as belonging, for the purpose of this report, under the

head of " Clay and pottery products". To this have been added the data obtained on Special Schedule No. G,

which are also presented separately under the head of " Brick and tile", the whole subject being comprehended
under the general head of " Clay products".

At the census of 1880 the industries covered by this report were presented under the following heads: "Brick

and tile " ; " Drain and sewer pipe " ; " Stone and earthen ware " ; and " Terra cotta ware "-

The year covered by this report is the census year ending May 31, 1890.

The following comparative summary presents the statistics for the industry in entirety under the head of
" Clay products ", and also for the two branches, " Clay and pottery products " and " Brick and tile", respectively :.

COMPARATIVE SUMMARY, CLAY PRODUCTS, CLAY AND POTTERY PRODUCTS, AND BRICK AND TILE : 1880 AND 1890.

Ifumber of establishmeuts reporting

Capital

Miscellaneous expenses (a)

Average number of employes (aggregate).

Total wages ..--

Officers, firm members, and clerlis: (6)

Average number

Total wages .

All other employes : (b)

Average number

Total wages .

Cost of materials used.

Value of products

.

Year.

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1880
1880
1890

1880
1890
1880
1890

1880
1890

1880
1890

Total
clay products.

6,535

$35, 039, 939
108, 705, 670

$7, 111, 770

76, 676
129, 447

$17, 044, 259
42, 833, 332

6,291

$4, 254, 943

123, 156

$38, 578, 389

$12, 683, 897

18, 267, 098

$41, 810, 920
89, 827, 785

Clay and pot-
tery products.

752
707

$7, 366, 323
26, 127, 104

$2, 003, 007

10, 221
20, 296

$3. 600, 727
10, 138, 143

1,316

'$i,' 269,' ill'

18, 980

$8,' 869, 032'

$2, 909, 063
5, 618, 401

$8, 977, 333
22, 057, 090

Brick and
tile.

5,631
5,828

$27, 673, 616
82, 678, 566

$6, 108, 769

66, 355
109, 161

$13, 443, 532
32, 695, 189

4,975

i!,'985,'832'

104, 176

'$29,'709i357"

$9, 774, 834
12, 639, 597

$32, 833, 587
67, 770, 695

« This item was not reported at the census of 1880. 6 Not reported separately at the census of 1880.

From the above summary it appears that the number of establishments reported for the industry in entirety

shows an increase of 152 during the decade, and the value of products an increase of $48,016,865, or 114.84

per cent,
505
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The number of establishments classed as manufacturers of " Clay and pottery products " has decreased from
752 to 707, while the value of products has increased from $ 8,977,333 to $22,057,090, or 145.70 per cent. The
number of establishments manufacturing "Brick and tile" has increased from 5,631 to 5,828, and the value of

products from $32,833,587 to $07,770,695, or 106.41 per cent.

Owing to differences in the form of the inquiry and in the method of collecting the data, it is not practicable

to make complete comparisons of the statistics for the two census periods. The result of these differences is most
apparent in the statistics of capital and wages.

The form of question used at the census of 1880 respecting capital was as follows : " Capital (real and
personal) invested in the business ". The various subheads into which the general inquiry of 1890 is divided will

be found in Tables 3 and 7 accompanying this report, and it is believed they embrace all the items which represent

capital except the value of hired property, which is not included in the statistics concerning this industry.

In the manufacture of clay and pottery products the value of plant constituted 59.73 per cent and the value

of live assets 40.27 per cent of the aggregate capital, while in the manufacture of brick and tile the value of plant

is 64.94 per cent and live assets 35.06 per cent of the aggregate capital.

The inquiry concerning employes and wages used at the Tenth Census called for the average number of

males above 16 years, females above 15 years, and children, respectively, employed during the year and the total

amount paid in wages, without designating the different classes.

The classification used at the Eleventh Census was as follows: first, operatives, engineers, and other skilled

workmen 5 overseers and foremen or sup^riutendents (not general superintendents or managers); second, ofiBoers

or firm members; third, clerks; fourth, watchmen, laborers, teamsters, and other unskilled workmen; fifth,

pieceworkers not included in the foregoing.

The questions required a statement of the average number of males above 16 years, females above 15 years,

and children, respectively, employed during the year in each class, also the actual amount of wages paid to each

number, and the average number of males above 16 years, females above 15 years, and children, respectively,

employed at specified weekly rates of wages, exclusive of those reported as employed on piecework.

Of the different classes of employes reported for the entire industry it appears there were 5,021 ofi&cers or firm

members, or 3.88 per cent of all the employes, receiving $3,390,766 as wages, or 7.91 per cent of the total wages

paid in the industry. There were 1,270 clerks, or 0.98 per cent of the employes, reported as receiving $864,177 as

wages, or 2.02 per cent of the total wages, while the operatives, skilled and unskilled employes, and pieceworkers

were 123,156 in number, or 95.14 per cent of all the employes, and received $38,578,389 as wages, or 90.07 per cent

of the total wages.

Considering the employes for the entire industry, and for " Clay and pottery products" and " Brick and tile", the

following statement shows the average number of males above 16 years, females above 15 years, and children, and

the percentage each is of the total number of employes:

AVERAGE NUMBER OF" MALES ABOVE 16 YEARS, FEMALES ABOVE 15 YEARS, AND CHILDREN, WITH PERCENTAGES
OF TOTAL NUMBER OF EMPLOYES, CLAY PRODUCTS: 1890.

[INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS; ALSO PIECEWORKERS.]

BRANCHES.

,



CLAY PRODUCTS. 507

The average number of males above 1(5 years, females above ]"> years, and cliildren, exclusive of those employed

on piecework, reported at the dift'erent weelcly rates of wages in the entire industry and in each of the two branches

is shown in the following statement:

AVERAGE NUMBER OV EMPLOYES AT DIFFERENT WEEKLY RATES OF WAGES, CLAY PRODUCTS: 1890.

[including officers, FIltM MKMBKnS, AND CLERKS, BUT NOT THOSE KAIPLOYED ON PIECEWORK.]

WEEKLY RATPS OF WAOES.
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COST OF CLASSIFIED MATERIALS AND PERCENTAGE OP EACH CLASS OF TOTAL COST OF ALL MATERIALS, CLAY
AND POTTERY PRODUCTS: 1890.

*
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BRICK AND TILE.

The details concerning the quantities and values of the different products reported by establishments classed

as "Brick and tile" are sbown in Table 7.

The following statement shows the value of each class of products and the percentage that the value of each

is of the total value of products reported for this branch of the industry:

VALUE OF CLASSIFIED PRODUCTS AKD PERCENTAGE OF EACH CLASS OF TOTAL VALUE OF ALL PRODUCTS, BRICK
AND TILE: 1890.

Total

Common brick

Fire brick

Pressed brick

Vitrified brick

Paving blocks

Tile

All otber products

Value.

67, 770, 695

48, 810, 271

6, 652, 564

5, 973, 902

490, 040

492, 400

5. 009, 804

1, 341, 714

Percentage
of total
value of
products.

100. 00

72.02

8.34

8.82

0.72

0.73

7.39

1.98

Sewer pipe, tile, and flre brick are manufactured by establishments classed as " Brick and tile ", and also by
those classed as "Clay and pottery products"- Sewer pipe to the value of $5,394,921, tile to the value of

§5,805,762, and fire brick to the value of $6,318,770 were manufactured by establishments reported in both classes.

Of the tabular statements accompanying this report. Tables 1, 2, and 6 are comparative for 1880 and 1890 of

the statistics relating to the manufacture of " Clay products" in entirety, and to the two branches of the industry,

"Clay and pottery products" and "Brick and tile", respectively, including all data under the principal heads of

the inquiry common to both census investigations. The data for "Clay and pottery products" for 1880 include

drain and sewer pipe, stone and earthen ware, and terra cotta ware. These classes were shown separately at the

Tenth Census. Table 3 presents in detail the statistics reported at the Eleventh Census by establishments

manufacturing whiteware and porcelain, stone or earthen ware, terra cotta ware, drain and sewer pipe, or fire

brick as their principal product. These establishments are classified as " Clay and pottery products".

The schedule of inquiry respecting ivhiteware and porcelain i)roducts contained questions designed to obtain

a statement from each establishment of the number of males above 16 years, females above 15 years, and children,

respectively, employed at specified occupations and the rate of daily wages paid to each; also the average number
of hours in the ordinary day of labor and the average number of days employed during the year. The results of

the inquiry are presented in Table 5. They do not show the total number employed in any of the occupations,

because a number of establishments did not reply to these questions. It is believed, however, that the presentation

embraces a sufficient number of reports to make it fairly comprehensive and accurate. In considering the average

earnings given in this and other tables, it must be remembered that the number of employes includes apprentices.

A large number of apprentices are reported for some branches of the industry, and as they receive

comparatively low wages their inclusion tends to lower the average wages obtained from the total for all classes

of employes.

Table 7 is a statement presenting in detail the statistics relating to the manufacture of brick and tile as

reported at the Eleventh Census.

Table 4 for "Clay and pottery products" and Table 8 for "Brick and tile", contain detailed statistics concerning

employes and wages. They present the average number of males above 16 years, females above 15 years, and
children employed during the census year 1890, and the average weekly earnings per employ^, the respective

classes, excepting pieceworkers, for whom the average number and total wages are shown. These tables also

show the distribution of the average number of employes at the various weekly rates of wages, excluding

pieceworkers, and the average number of hours in an ordinary day of labor.

The number of employes reported is the average number employed during the year, that is, the average

number having continuous employment for the full time reported by individual establishments. Upon this basis

the computations are made to obtain "Average weekly earnings". The average number of employes reported for

each establishment is multiplied by the number of weeks embraced by its term of operation. The result is the

number of weeks required for 1 employ6 to perform the labor. Aggregating such results of individual reports,

the number of weeks required for 1 employ^ to perform the entire labor is obtained. This number, used as a
divisor for the total wages reported, produces the true average weekly earnings.
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Table 1.—COMPARATIVE STATEMENT, CLAY PRODUCTS, BY STATES AND TERRITORIES: 1880 AND 1890.
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Table 1.—COMPARATIVE STATEMENT, CLAY PRODUCTS, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.

STATES AND TEREITOBIES. Year.

Number
of

establish-
ments

reportiug.

[

New Mexico . .

.

New York

North Carolina..

North Dakota {b)

.

Ohio...!

Oklahoma (c)

Oregon

Pennsylvania .

.

Khode Island...

South Carolina.

South Dakota (&}

.

Tennessee

Texas

Utah :..

Vermont

Virginia

Washington

West Virginia .

.

"Wisconsin

"Wyoming

All other states.

1880
189U

1880
1890

1880 [

1800 1

1880
1890

1880
fa890

1880
1890

1880
1890

•1880

1890

1890

1880
1890

1880
1890

1880
d]890

1880
1890

1880
1890

1880-
1890

1880
1890

1880
1890

1880
1890

(a)

38e
331

1,010
1,000

23
47

624
576

32
44,

11

98

121
143

30
40

28
20

99
98

53
35

134
153

Capital.

AVERAGE NUMBER OF E.MPLOYjSS AND XOTALl WAGES.

Aggregates,

Average
i m„,.

,

number. !

Total wages.

Males
above 10

years.

Females
I

above
,
Children.

15 years.

Coat of mate,
rials used.

4, 732, 105
11, 196, 350

55, 990
266, 790

30, 093

4, 538, 083
12, 139, 977

2, 990

55, 496
656, 151

5, 800, 069
15, 607, 046

108, 500
166, 475

37, 600
244, 407

103, 605

360, 254
1, 092, 100

197, 630
1, 139, 561

125, 575
I

279, 147
j

198, 250
I

139, 915
j

306, 935 !

1, 560, 787

4, 000

1, 211, 158

268, 050
289,628

656,772
i

2, 573, 733 '

1, 500
I

28, 970 I

257,485 1

8,258
12, 662

616
1,071

SO

8,943
•14,174

187
701

9,314
15, 283

207
151

383
821

1,382
2,164

1,210
2,173

193

758

232
226

1,457
2,480

18
1,910

504
471

1,493
2,969

28
31

1, 958, 50.j

4, 336, 375

50, 028
154, 831

18,495

2, 060, 685
4,961,675

6.684

43, 814
237, 773

2, 359, 400
,5,510,187

36, 700
58, 221

38, 103
131,403

, 49,947

252, 521
677, 206

212, 929
617, 988

36, 690
232, 458

62,310
48, 475

194, 227
616, 130

2,930
734, 866

127, 412
144, 609

267, 738
749, 615

5,300
11,410

82, 351

7,429
12, 059

435
977

7,696
13, 020

184
089

7,815
13, 985

207
151

287
756

3,248
1,902

1,067
2,110

152
692

244
219

1,209
2,335

18

1,882

440
428

1,299
2,874

28

31

171

284

243
632

91

135

3
I

058
219

178
93

2
12

1,378
1,183

96
05

325
194

135
60

$500

1,004
616
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Table 2.—COMPARATIVE STATEMENT, CLAY AND POTTERY PEODUCTS, BY STATES AND TERRITOEIES : 1880 AND 1890.
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Table 2.—COMPARATIVE STATEMENT, CLAY AND POTTERY PRODUCTS, BY STATES AND TERRITORIES:
1880 AND 1890—Continued.

STATES AND TEREITORIBS.

Tennessee

Texas

TJtah

Vermont

Virginia

Washington

"West Virginia . -

"Wisconsin

All other states .

Tear.

Number
of

establish-
ments

reporting

1880
1890

1880
1890

1880
al890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

al890

8
19

15
16

Capital.

$16, 900
15, 884

14, 100
85, 147

4,000

65, 000
53, 340

16,850
13, 170

1,000
152, 193

25, 100
86, 682

95, 900
185, 340

AVEBAGB KDMBEE OF EMPLOYES AND TOTAL WAGES.

Ayerage
number.

29
74

25
133

28
29

84

58

.98

150

Total wages.

$5, 294
20, 400

8,430
53, 610

1,800

13, 700
13, 502

6,155
7,919

500
50, 405

16,111
27, 828

26, 387
68, 820

85, 503

Males
above 16
years.

24
59

25
131

28
28

29
35

2

83

66
60

94
148

Females
above

15 years.
Children.

15

Cost of mate-
rials used.

$2, 115
7,085

6,750
18,011

800

14, 000
7,527

6,515
2,949

500
19, 626

9,208
12, 640

32, 576
35, 771

39, 786

Value
of products.

$12, 260

83, 030

26, 270
96,580

5,000

41, 000
29, 048

26, 597

17, 840

1,500
139, 829

32, 700
55, 372

100, 395
142, 977

192, 300

a Includes states having less than 3 establishments, lu order that the operations of individual establishments may not be disclosed. These establishmeiiLS
are distributed as follows : Delaware 2 ; Florida, 1 ; Nebraska, 1 ; Oregon, 1 ; Rhode Island, 2 ; Utah, 1.

2588 33
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Table 3.—DETAILED STATEMENT, CLAY AND POTTERY

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed,

distributed as follows ; Delaware, 2; Florida, 1; Nebraska, 1; Oregon, 1; Ehode Island, 2; Utah, 1.

These establishments are
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PRODUCTS, BY STATES AND TERRITORIES: 1890.

515

AVERAGE NUMBBlt OF EMPLOYKS AND TOTAL WAGES.

Officers, firm members, and clerks.

Males above 16 years.

Number.

\9i

114

254

120
5

Wages.

, 247, 513

2, 693
4,848

40, 000
24, 960
31, 610

900
20, 540
64, 221

30,787
23, 202

3,294
16,162
5, 844

Females above 15

years.

Nunjber.

$21,598

615

12, 520
17,014

43, 540
20. 270
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Table 3.—DETAILED STATEMENT, CLAY AND POTTERY
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PRODUCTS, BY STATES AND TERRITORIES : 1890—Continued.

517

MATERIALS USED.
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Table 3.—DETAILED STATEMENT; CLAY AND POTTEEY
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PEO0UCTS, BY STATES AND TERRITORIES: 1890 -Continued.

MATERIALS USED—Continued.
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Table 3.—DETAILED STATEMENT, CLAY AND POTTERY
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PEODUCTS, BY STATES AND TERRITORIES: 1890—Continued.

521

VALUE OP PRODUCTS.
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TABLB,3.-^ia;Tail.ED"STATEMENT, CLAY AND POTTERY
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PRODUCTS, BY STATES AND TERRITORIES: 1890—Continued.

VALDE OF PRODDOTS—continued.
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Table 4.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT THE
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DIFFERENT WEEKLY RATES OF PAY, CLAY AND POTTERY PRODUCTS, BY STATES AND TERRITORIES: 1890.
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Table 4.—CLASSIFICATION OP EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYfiS AT THE

STATES AJID TERRITORIES.

The United States .

Alabama
Arkansas
California
Colorado
Connecticut

District of Columbia
Georgia
Illinois

Indiana
Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

New Hampshire
New Jersey
New York '.

North Carolina
Ohio

Pennsylvania
South Carolina
Tennessee
Texas
Vermont

Virginia
"Washington
"West Virginia
"Wisconsin
All other states .

.'.

AVERAGE NUMBER OF
HOURS IN ORDINARY

DAY OP LABOR.

May to
November.

10.00

10.55
9.89
9.83
9.63
9.87

10.00
10.29
9.83
9.70

10.05

12.00
9.60
9.70
9.67
10.00

9.97
9.64
9.67
9.33
10.13

10.00
30.17
9.80

10.56
9.67

10.19
10.20
9.90
10.26
10.00

10.20
10.00
10.00

November
to May.

0.59

9.27
9.44
9.67
9.60
9.67

10.00
8.71
9.40
9.30
9.78

11.33
9.50
9.70
9.67
9.64

9.90
9.55
9.44
9.00
9.36

10.00
9.97
9.55
9.44
9.43

9.40
9.00
9.40
9. 53

10.00

0.20
10.00
9.75
9.81
9.25

WEEKLY RATES OF.WAOES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH KATE, INCLUDING OFFICERS
FIRM MEMBERS, AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, (a)

'

MALES ABOVE 16 YEARS.

Total
number.

15, 218

46
52

386
114
200

87
248

1,342
277
252

26
161
50
165
508

407
190
139
40

1,034

22
2,925
1,337

30
3,089

1,467
32
65

101
21

29
83
50

128
135

Under $5.

705

13
4

1

17
34
12
34

5

18
1
1

53

"21

16
1

2
27

66
41
20

117

99
22
24
28
2

10

$5 and
over but
under .$6,

6
13

3
64
48
4

5

1
6
'2

76

11
10

13

24

59
55
1

65

$6 and
over but
under $7.

3
11

17
26
11
39
12

2
3

1

2
10

19
' 30
10

50

70
36
3

106

12
22
1

$7 and
over but
under $8.

1,788

42
31

158
19
42

34
19
40
202

32
53
10
3

163

220
164

5
2
25
12

$8 and
over but
under $9.

2,020

186
30
35

1

14

2

46
10

35
5

217

238
115

1

28

$9 and
over but
ander$10.

10
2

93

4

2
260
50
34

4
34
10
33
50

71
28
62

5
297
311

269
1

5
21
1

1

3

2
33
17

.$10 and
over but
under$12.

$12 and
over but
under$l5;

130
24

56
32

19
7

13
19

75
18
8

5

657
221

217
2

5
23
2

22
48

2,257

10

8
140
68
15

14
191
27
35

14
5

12
29

62
12
1

76

194
2

404

4
4
4

2
24
1

7
28

Ifl5 and
over but
under$20.

53
12

15

17
52

293
121

1

377

22

a In comparing the weeMy rates of wages and the number of employfis at each rate with the average weekly earnings presented, in the first part of thistable,

itmust be remembered" that it is not practicable to obtain true average weekly earnings from the table or weekly rates, because the term of employment varies for

the employ6s at -the respective rates.
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DIFFERENT WEEKLY RATES OF PAY, CLAY AND POTTERY PRODUCTS, BY STATES AND TEREITORIES : 1890—Continued.
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Table 5.—DAILY RATES OF WAGES, BY OCCUPATIONS, CLAY AND POTTEEY PRODUCTS: 1890.

OCCnPATIONS.

Total.

Sasin makers

:

Males above 16 years.

Biscuitwaro bruahers

:

Males above 16 years
Females above 15 years .

Casters

:

Males above 16 years

Decorators

:

Males above 16 years . .

.

Females above 15 years .

Department foremen

:

Males above 16 years
Females above 15 years .

Dippers

:

Males above 16 years
Females above 15 years .

Dippers' help

:

Males above 16 years
Females above 15 years .

Cbildren

Disb makers

:

Males above 16 years.

.

Drivers

:

Males above 16 years .

Engineers

:

Males above 16 years.

.

Engravers

:

Males above 16 years.

.

Fillers in

:

Males above 16 years
Females above 15 years .

Cbildren

Fire-brick makers

;

Males above 16 years.

Firemen

:

Males above 16 years.

Glostware dressers:
Males above 16 years
Females above 15 years .

Handlers

:

Males above 16 years

Handlers' help:
Males above 16 years.
Children .'

Jiggerers

:

Males above 16 years .

Kilnmen

:

Males above 16 years .

.

Laborers

:

Males above 16 years.

.

Children

Machinists

:

Males above 16 years.

Managers

:

Males above 16 years.

Metal die pressors

:

Males above 16 years.

Mixers of clay

:

Males above 16 years.

Modelers

:

Males above 16 years..

Mold makers

:

Males above 16 years .

.

Packers

:

Males above 16 years.

,

Pin and stilt makerfl

:

Males above 16 years—
Females above 15 years .

DAILY RATES OF WAGES AND NUMBER OF EMPLOYES AT EACH BATE.

Total
num.
ber.

,352

Under
$0. 50.

222

32

167
121

123
6

48

238

147

7

251
6

67

221

25
136

207

920

1,833
57

14

160

10

407

160

163

229

11 '

4 I

33

f0.50
to

II. 00.

19
201

$1.00
to

$1. 50.

128
6

19

106

1,078
5

$1.50
to

$2. 00.

141

29

32

310

2

14

3

248

7

7

102

$2.00
to

$2. 50.

1,551

^2.50

to
3. 00.

22

404

$3.00
to

$3. 50.

26

23

10

45

$3.50
to

$4. 00.

115

$4.00
to

$4. 50.

128

18

19 11

$4.50
to

$5. 00.

24

$5.00
to

$5. 50.

215

$5.50
to

$6. 00.

25

$6.00
and
over.

12

Aver-
age
daily
rate.

Average
num-
ber of
working
hours

per day

$1.79

0.92
0.75

2.20

2.40
1.41

2.84
1.63

2.24
0.85

0.81
0.72
0.82

2.27

1.56

2.12

3.21

1.22
0.80
0.77

1.76

1.98

0.89
0.85

0.84
0.71

2.70

1.83

1.38
0.46

2.42

3.51

2.04

1.59

3.34

2.48

1.81

1.46

0.94

9.73

9.80

9.66

Average
num-
ber of

days em-
ployed
during
the
year.

9.89

9.75

9.85



CLAY PRODUCTS. 529

Table 5.-DAILY RATES OF WAGES, BY OCCUPATIONS, CLAY AND POTTERY PRODUCTS: 1890-Continued.

OCCUPATIONS
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Table 6.—COMPARATIVE STATEMENT, BRICK AND TILE, BY STATES AND TERRITORIES; 1880 AND 1890.
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Table 6.—COMPARATIVE STATEMENT, BEICK AND TILE, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.

STATES AND TERRITORIES.

Korth Carolina-

North Dakota (o)

.

Ohio

Oklahoma (b)

.

Oregon

PeDDsylvania .

.

Uhode Island...

South Carolina.

South Dakota (a)

.

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia .

.

Wisconsin

Wyoming

All other states .

Tear.

1880
18D0

1890

1880
1890

1890

1880
1890

1880
1890

1880
01890

1880
1890

1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1890

1880
1890

C1890

Number
of

establish
ments

reporting.

66
62

825
875

23

47

621
509

29

90
78

113
124

28
40

25
16

47
27

119
137

Capital.

$54, 390
263, 644

30, 095

2, 723, 528
6, 212, 838

55, 496
656, 161

5, 028, 624
12, 917, 835

100, 000

31,100
232, 432

103, 605

343,354
1, 046, 216

183, 530
1, 054, 414

121, 575
279, 14,7

133, 250
86, 576

290, 085

1, 647, 617

3,000
1, 058, 965

242, 950
202, 946

560, 872

2, 388, 393

1,600
28, 970

154, 735

AVERAGE NUMBER OP EMPLOYiSS AND TOTAL WAOES.

Aggregates.

Average
number.

614
1,037

80

6,127
9,301

187
701

8,426
13, 612

367
787

1,563
2,090

1,185
2,040

188
758

224
197

1,425
2,441

446
403

1,395
2, 819

28
31

Total wages.

$49, 928
148, 110

18, 496

1,114,133
2, 649, 165

43,814
237, 773

2, 077, 168
4, 764, 392

32, 000

35, 903
121, 238

49, 947

247, 227
656, 806

204, 499
664, 378

34, 890
232, 458

38,610
34, 973

188, 072
607, 211

2,430
684, 461

111,301
116, 781

231, 351
680, 795

5,300
11,410

65, 060

Males
above 16

years.

433
943

5,627
8,907

16

184

7,135
12,437

195

209
723

219

1,224
1,903

1,042
1,979

147
692

216
191

1,180
2,300

16

.1, 799

384
368

1, 205
2,726

28
31

155

Females
above

15 years.

17

13

6
30

Children.

178
93

583
381

2
12

1,285
1,145

96
64

322
179

135
69

245
141

18

61
34

182
85

Cost of mate-
rials used.

$34, 667
64, 313

6,595

1,185,794
1, 022, 930

1,491

19,197
66, 230

1, 332, 758
1, 741, 000

24, 000

17, 208
45, 650

139, 568
188, 797

105, 074
249, 132

19, 825
66, 551

18, 735
17,008

80, 420
214, 553

1,150
213, 884

39,961
57, 399

161, 400
373, 361

1,400
3,723

28, 512

Value
of products.

$160, 874
333, 150

45, 775

3, 481, 291

5, 813, 43T

11, 500

104, 240-

461, 648

4, 813, 153
9, 403, 715

75, OOO

80, 819-

265, 598

1,34, 650

523, lis
1, 244, 367

448, 418
1, 214, 690

86, 392
421, 658

83, 650
89,991

1, 343, 598

6,000
1, 389, 650

218, 710
249, 493

607, 609
1, 642, 465

8,500
25, 900

123, 000

a See Dakota.
b Part of Indian territory in 1880, from which no reports were received.

c Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments are
distributed as follows : Indian territory, 1 ; Rhode Island, 2.
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TILE, BY STATES AND TERRITORIES: 1890.

CAPITAL—continued.

Live assets.

Total.

$28, 9i9, 191

211, 425
600

83, 930
751, 280

1, 012, 230

394, 317
90, 899

197, 031
25, 405

299, 605

7,555
2,839,877
1, 114, 293

596, 191
341, 830

'

289, 613
75,315
212,417

1, 198, 251

1, 356, 291

468,882
663, 876
81,445

1, 234, 350
66,460

l,'02i;402

304, 038
. 1,260, 422
2, 730, 897

109, 234

. 13.425
2, 252, 835

440
252, 99ji

4,572,042

.80,694
43, 075

404, 671
366, 066
120,222
40, 800

576, 852
381, 700

47, 649
812, 888

9,400
4,085

Eaw
materials.

$3, 183, 066

104, 285

6,080
81, 540

230, 510

31, 035
11, 065
14, 100
2,750

65, 375

655
297, 767
96, 494
58, 930

;27, 585

24,257
10,840
21, 055

101, 403
155, 195

55, 964
143, 560

13, 875
102, 146

1,600

09, 206
51, 490

100, 158
219, 921
17,060

3,700
161, 843

240
24, 435

312. 268

14, 794
5, 250
24,045
47, 630

. 14,550
5,100

121, 516
51, 350
6,353

143, 506

Stock in pro-
cess and
finished

products on
Land.

Cash, bills

and accounts
receivable,
and all sun-
dries not
elsewhere
reported.

$13, 130, 391

585

65, 130
550-

55, 220
332, 244
467, 262

200, 650
67, 034
88, 400
10, 730

101, 570

6,600
1, 375, 459

506, 450
297, 836
128, 065

126, 699
39, 675

111, 310
378, 723
667, 059

256, 555
258, 877
33, 770

444, 539
47, 950

438, 332
163, 467
558, 832

1, 336, 512
54, 786

4,750
1, 996, 897

200
154, 035

1, 873, 936

36, 615
28, 125

171, 734
192, 685
73, 010
19, 650

210, 652
223, 270
23, 746

397, 900
8,800
3,500

MISCELLANEOUS EXPENSES.

$12, 635, 734

72,010
50

22, 630
337, 496
314, 458

162, 632
22, 800
94, 531
11, 925

132, 660

300
1,166.651

511, 349
239, 425
86, 180

138, 657
24, 800
80, 052

718, 125
534, 037

156, 363
161, 439
33, 800

687, 665
16, 900

483, 864
89, 081

601, 432
1, 174, 464

37, 388

4,976
994, 095

73, 926
2, 385, 838

29, 285
9,700

208, 892
125, 751
32, 662
16, 050

244, 684
107, 080

17, 550
271, 482

600

Total.

$5, 108, 769

53,364
37

32, 992
83,013

114, 461

23, 739
19, 923
63, 031
12, 363
68, 580

1,102
576, 457
175, 084
84,811
45, 896

79, 871
18, 254
30, 383

279, 437
166, 191

67, 479
77, 487
11, 053

251, 978
9,335

138, 257
28, 690

246, 487
944, 775
11, 940

1,888
368, 908

390
15, 237

636, 165

16, 450
3,678

55, 756
63, 868
27, 601
3,086

46, 615
55, 702
3,036

114, 503
361
76

Bent paid
for tenancy.

$1, 201, 998

25, 205
37

3,119
17, 937
55, 285

3,382
10, 250

010
5,629
10,243

820
132, 142
30, 159
19, 140
14, 983

11, 792
108

2,874
47, 625
14, 337

7,788
16, 382
1,046

37, 442
3,025

17, 942
4,066

14, 589
361, 121

2, 301

300
73, 351

195
4,085

187, 400

8,366
20

8,513
3,514

15, 600
226

8,329
13, 392

605
6,999
135

Taxes.

$353, 355

2,837

1,426
6,236
6,760

3,672
367

6,960
503

4,463

22

39, 837
17, 543
8,532
3,422

6,352
2,669
2,588

11, 447
19, 394

5,728
7,765
1,367

18, 464
465

11,410
3,726

10. 345

38, 566
845

283
33, 260

Insurance.

Repairs,
ordinary, of
buildings

and
machinery.

$178, 619

788

2,490
42, 071

455
689

5,707
4,993

623
203

4, 1491

3,285
457

13, 878
111

323
1,888
2,546

1,050
525

1,190
276

1,665

26, 942
7,992
4,495
2,627

2,185
790
912

3,947
7,575

1,405
2,299

335
13, 423

570

7,674
1,410
8,494

17, 168
479

16, 327

292
24, 267

. 280
71

6,555
1,448

28
50

2,866
1,743

347
4,382

Amount
paid to con-
tractors.

$1, 203, 693

5,856
13, 842
23, 223

9,900
2.315
18,210
1, 510

14, 862

110
186, 086
58, 001
25, 750
7,767

14, 139
4,247
8,958

25, 277
35, 525

23, 366
20, 300
2,380

66, 280
1,950

53, 139
6,077
54,755

138, 725
4,510

1,280
106, 578

25
3,230

168, 669

3,470
930

19, 643
16, 675
3, 605

855

16,440
10, 360

720
23, 114

50
25

$181, 624

14, 400

17, 450

2,121

'540

118, 114
2,600

11, 364
500

625

ioo

4,000

Interest
paid on

cash used
in the

business.

$618, 447

3,140
2,799
9,708

1,785
1,441
4,000
2,900
3,864

46, 172
26, 813
15, 942
8,909

6,500
1,650
2,-569

22,983
12, 474

9,181
13, 205
1,575

33, 121
960

30, 909
2,006

45, 685
53, 589
1,465

40, 025
20

2,626
44, 189

2,020
1,460

11, 036
7,928
2,720

628

5,605
6,237

721
25, 184

25

All sun-
dries not
elsewhere
reported.

$1. 471, 033

4,729
40, 311
16, 939

3, 950
5,025

33, 061
1,535

16, 043

160
142, 157
34, 576
10, 412
8,188

39, 903
8,790

12, 482
50, 044
64,286

20, Oil
12, 726
4,350

83, 248
1,775

17, 183
7,405

112, 619
324, 242
1,840

26
98, 742

160
2,515

179, 589

1,869
508

6,302
20, 310
1,025
1,225

9,226
20, 685

186
41, 946

30
60

39
40
41
42

43
44
45
46
4T
48
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Table T.—DETAILED STATEMENT, BRICK AND

7
S
9
10
11

12
13

14
15
16

17
18
19
•20

•21

22
23
24
25
26

27
26
29
30
31

32
33
34
35

STATES AND TERRITORIES.

The United States.

Alabama . -

Arizona
Arkansas.

.

California..
Colorado- --

Connecticut
Dela^ware
District of Columbia..
Florida
Georgia

Idaho ...

Illinois . -

Indiana .

Iowa
Kansas .

.

Kentucky
Louisiana
Maine
Maryland
Massachusetts .

Michigan. - -

Minnesota.

.

Mississippi.
Missouri ...

Montana —
Nebraska
New Hampshire

-

New Jersey
New York
North Carolina..

North Dakota -

.

Ohio
Oklahoma
Oregon
Pennsylvania ..

South Carolina

.

South Dakota .

.

Tennessee
Texas
Utah
Vermont

Virginia
"Washington
West Virginia ..

Wisconsin
Wyoming
All other states .

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

Aggregates.

Average
number.

109, 151

1,579
31

709
1,447
2,254

992
427

1,204
237

2,080

9,697
6,137
2,742
1,280

1,957
540

1,073
2,508
3,261

2,616
2,221

696
4,834

252

2,720
1,498
4,798

10, 806
1,037

80
9,301

16
701

13,612

787
219

2,090
2,040
758
197

2,441
1,826

403
2,819

31
159

Total wages.

$32, 695, 189

350, 689
2,600

107, 075
628, 842

1, 099, 513

317, 200
143, 136
442, 929
60, 597

473, 872

4,710
3, 216, 826
1, 317, 120

707, 368
313, 146

476, 845
143, 051
279, 138
681,475

1,090,460

538, 750
502, 183
134, 073

1, 706, 492
104, 342

844, 850
342, 275

1, 529, 48]

3,435,415
148,110

18, 495

2, 649, 165
6,684

237, 773
4, 764, 392

121, 238
49, 947

656, 806
564, 378
232, 458
34, 973

607, 211
684, 461
116, 781
680, 795

11, 410
55, 069

Officers, firm members, and clerks.

Males above 16 years.

Number. Wages.

4,921

39
55
109

41
17
23
22
61

540
535
196
52

99
29
66
73

139

130
148
28

224

133
28

127
268
41

639
2

38
456

15
114

2

$2, 966, 263

30,446

25, 592
65, 063

100, 065

30, 418
15, 0S6

25, 359
11,239
46, 420

510
329, 996
180, 913
78, 004
27, 478

53, 306
20, 007
27, 803
54, 347
91, 027

42, 582

59, 686
11, 634

175, 160
6,440

84, 309
13, 290
93, 507

204, 383

16, 307

950
327, 618

497
38, 069

372, 664

10, 115
.5,534
59, 356
53, 375
16, 101
2,517

43, 698
37, 392
9,165

69, 157
390

4,489

Females above 15 years.

Number. Wages.

202

1,450
750
776
443

815

60
1,195

360

3,262

155

920
1,768

2,140

3,128

250

1,000
65

800
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Table r.—DETAILED STATEMENT, BRICK AND

STATES AND TERRITOKIES.

MATERIALS USED.

Total cost.

The United States. . . $12, 639, 597

Alabama
Arizona
Arkansas
California
Colorado

Connecticut
Delaware
District of Columbia . .

.

Morida
Georgia

Idaho
IllinoiB
Indiana
Iowa
Kansas

Kentucky
Louisiana
Maine
Maryland
Massachusetts

Michigan
Minnesota
Mississippi
Missouri
Montana

Nebraska
New Hampshire
New Jersey
New York
North Carolina

North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania

Gouth Carolina
South Dakota
Tennessee
Texas
Utah

Vermont
Yirginia
"NVashington ^-

West Virginia
Wisconsin
"Wyoming
All other states

160, 754
700

100, 107
345, 349
306, 933

105, 930
30, 341

208, 430
19, 805

253, 922

1,690
1, 069, 369

449, 195
282, 431
128, 701

185, 577
55,841

132, 157
217, 385
598, 587

218, 353
255, 956
61, 643

709, 626
53, 083

484, 918
192, 458
510, 654

1, 121, 035
64, 313

6, 595
1, 022, 930

1,491
66, 230

1, 741, 000

45, 650
17, 623

188, 797
249, 132
66, 551

17, 008
214, 653
213, 884
57, 309

373, 361
3,723

28, 512

Wood.

Cords.

1, 869, 913

20, 844
215

30, 093
39, 722
27, 370

17, 887
631

26, 626
10, 232
84, 261

382
79, 972

144, 471
33, 148
12. 395

27, 791

24, 432
38, 861
9,204

106, 655

78, 638
89, 785
22, 495
58, 578
6,491

21, 681
64, 775
18, 876

166, 791
30, 194

2, 530
173, 857

680
24, 568
28, 146

24, 875
2,760

41, 080
73, 751
1,065

5,725
30, 657

70, 274
2,385

98, 049
765

5,860

Cost.

$5, 533, 826

45, 640
700

66, 058

228, 809
141, 895

66, 658
1,917

105, 677
19,446

200, 181

1,490
249, 319
287, 970
101, 789

43, 540

70, 678
48, 321

121, 538
31, 043

438, 386

147, 871
232, 244
63, 776

184, 567
29, 179

96, 270
179, 817
71, 732
741,795
58, 117

5,690
371, 330
1,470

63, 037
79, 186

44, 342
11, 032
92, 770

200, 800
3,800

16, 371
88, 630

196, 251
5.250

257, 120
3,423

28, 012

Coal.

Ton

48, 915

7,000
10, 885
52, 271

6,642
7,210

22, 022

253,' 205
36, 720
64, 948
31, 137

44, 820
2,385

578
50, 821
17, 323

6,721
585

1,083
156, 224
4,413

103, 111
1,242

87, 278
77, 622

584

150
193, 893

275, 809

1

1,289
28, 308
7,015

13, 589

298
36, 132
2,205

17, 031
86, 418

22

Cost.

$4,-513, 160

89, 493

18,

. 83,

126,

45,244

496,

67,

154,

79,

94,

6,

2,

139,

81,

348,

16,

343,

5,

299,

246,

1,

371, 982

108,

6,

27,

Oil.

G-allons.

10
6,500

250, 000
1,600
1,150

6, 228, 614

60

834, 950

226, 340

Cost.

$228, 703

10, 000
300
182

186, 327
120

2,130

16, 410

Natural gas.

Number of
1,000 feet.

3, 237, 637

549, 227

178,136

493, 676

800
2, 006, 599

i, 000

Cost.

40, 541

80
164,764

28

900

Kent of
power

and heat.

;6, 352

902

'406

3,700

750

Cost of all

other
materials.

$2, 096, 888

25, 621

138,

51,

25,

4,

20,

1,

7.

46;

79,

27,

21,

4,

176,

7,

138,

123,

4,

3,

661,

375

652

756
045

052
642

281
930
400

1,564

1,681
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Total value.

$67, 770, 695

Common brick.

Number
of 1,000.

8, 045, 282

778, 950
4,300

484, 885

1, 371, 654
2, 023, 076

595, 200
268, 534
840, 950
119, 260

1,201,542

9,800
6,399,492
2, 829, 033
1, 537, 890

667, 457

1,011,603
291, 125
511, 760

1, 481, 603
2, 314, 406

1, 179, 605
1, 116, 739

295, 939
3, 503, 906

238, 610

2, 173, 632
789, 856

2, 826, 074

6, 683, 529
333, 150

45, 775

5, 813, 437
11,500

461, 648
9,403,715

265, 598
134, 650

1, 244, 367
1, 214, 690

421, 658

89,991
1, 343, 598
1, 389, 650

249, 493
1, 642, 465

25, 900
123, 000

97, 994
600

52,177
151,603
243, 683

90, 150
30, 842
90, 430
15, 965

191, 020

1,012
711, 884
318, 429
174,527

88, 284

130, 896
. 41,325
87, 065

141, 076
283, 231

202, 557
203, 080
41, 629

338, 034
27, 115

227, 210
124, 602
371, 938

1, 107, 191
52,544

6,300
533, 238
1,430

57, 845
806, 634

44, 864
16, 000

182, 507
151, 090
54, 695

13, 800
146, 358
162, 494
17, 605

191, 879
2,750

17, 800

Value.

$48, 810, 271

585, 080
4,300

353, 810
1, 030, 762
1,716,849

549, 950
230, 278
643, 350
96, 250

1, 098, 962

9,800
4,015,945
1,690.611
1, 129, 079

525, 029

805, 170
282, 625
498, 731

1,069,814
1,837,211-

989, 793
1,089,468

284. 642
1,078,447

208, 910

1, 610, 097
725, 686

1,866,507
5, 894, 434

293, 710

45, 775
2, 960, 466

11,500
411, 959

5, 547, 782

250, 078
110, 905

1, 050, 417
1, 062, 830

396, 208

84, 291
1, 047, 702
1, 293, 760

100, 493
1, 171. 905

25, 900
123, 000

Firebrick.

Number
of 1,000.

363, 178

1,325

500

13. 902
2, 6.W

, 458
15

2,504

12, 495
4,041

27
20

27, 584
250

100
3,100
8,450
8,815

950

Value,

$5, 652, 564

73, 055

20
170, 177

45
73

1,000
150
155

10
312

17, 000
2,640

161, 170

26,066

32, 312

21,600

230

182, 670
39, 346
8,295

350

45, 072

213, 885
146, 245

600
432, 818
10, 000

2,000
60, 000

209, 500
272, 350
13, 650

Pressed bricls.

Number
of 1,000.

440, 977

1,520

755
8,390

19, 454

25
1,500
11,050
3,250
5,200

1, 030, 182

400
2, 539, 633

376
3,885

16, 500
2,000
7,750

146, 000
23, 340

40, 235
5,125
4,292
6,260

15, 434
600
780

7,706
10, 670

3,165
1,375

592
98, 164

650

13, 704
280

23, 477
14, 959
1,689

28, 474

1,300
50, 960

1,125
1,686

10, 840
13,810

865

150
19, 957
3,409

Value.

$5, 973, 902

17, 700

7,000
230, 292
265, 565

500
30, 000

198, 600
22, GOO
97, 850

592, 269
57, 627
43, 537
69, 827

125,211
8,500
9,350

148, 617
199,950

28, 860
21, 325
8,697

925, 436
5,200

201, 690
3,650

369, 639
266. 932
15, 29.1

8,100

26, 925
923, 212

10, 655
19, 860
94, 700

.122, 660
17, 300

2,700
264, 380
58, 410

Vitrified brick.

Number
of 1,000.

47, 520

11, 700

4,600

15, 000

107, 835

Value.

$490, 040

55, 660

60, 000

180, 000

95, 380

Paving blocks.

Number
of 1,000.

50, 825

18, 525
500

6,300

14, 000

11,500

Value.

.$492, 400

158, 400
6,000

64, 000

119,000

Value of
tile.

$5, 009, 804

5,025

7,750
8,000

450
1,000

381, 403
007, 601
277, 853
16, 391

33, 400

3,575
1,935

17, 500

155, 377
2,080

75, 130
500

1,7D0

175, 928
106, 323
4,400

1, 084, 180

20,564
249, 133

5,880
3,150

3,000
19, 417

570

Value of
sewer
pipe.

$287, 709

10, 000

2i,'666

9,750
12, 550

100

200

'i,"66o"

14, 000

75, 000
8,500
1,500

1,800.

6,000

Value of
all other
products.

$1, 054, 005

50
89, 800
8,350

15, 400
258

5,000
560

3,500

59, 055
15, 298
15, 026

200

2,550

104
46, 352

113, 500

5,675
3,171
2,000

32, 075

33, 145
520

129, 500
134, 990
4,600

48,728

143, 955

600

76, 870
18, 050

400

6,840
27, 660
3, 000
2,735
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Table 8.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT THE

STATES AND TEEHITOEIES.

The United States .

Alabama .

.

Arizona...
Artansaa .

California

.

Colorado ..

Num-
ber of
estab-
lish-

ments
report-
ing.

Connecticut
Delaware
Districtof Columbia

.

Florida
Georgia

Idaho . .

-

Illinois..

Indiana

.

Iowa
Kansas.

.

Kentucky
Louisiana
Maine
Maryland
Massachusetts

.

Michigan . .

.

Minnesota .

.

Mississippi

.

Missouri
Montana

Nebraska
New Hampshire.
New Jersey
NewTork
North Carolina..

North Dakota.
Ohio

. Oklahoma
Oregon
Pennsylvania .

South -Carolina.
South Dakota .

.

Tennessee
Texas

Utah
Vermont
Virginia
Washington

West Virginia ."

.

Wisconsin
Wyoming
All other states (a) .

AVERAGE NTJ-MBEE OF EMPLOTi^S IN EACH CLASS AND AVERAGE WEEKLY EARNINGS.

Aggregates.

Average
number.

$32, 695, 189

48
52

604
764
260
87

99
22

118
64

110

185
117
33

232
11

155
62
95

275
62

875

47
509

11
78
124

40
16

27
137

1,579
31

709
1,447
2, 254

992
427

1,204
237

2, 080

9,697
6,137
2,742
1,280

1,957
540

1,073
2,508
3,261

2,616
2,221

696
4,834
252

2,720
1,498
4,798

10, 806
,

1,037

80
9,301

16
701

13, 612

787
219

2,090
2,040

758
197

2,441
1, 826

103
2,819

31
159

Total

350, 689
2,600

167, 675
628, 842

1, 099, 513

317, 200
143, 136
442, 929
60, 597-

473, 872

4,710
3, 216, 826

1, 317, 120
707, 368
313, 146

476, 845
143, 051
279, 13a
681,475

.1,000,450

538, 750
502, 183
134, 073

1, 706, 492
104, 342

S44, 850
342,275

1,529,481
3, 435, 415

148, 110

18,495
2, 649, 165

. 6,684
237, 773

4, 764, 392

121, 238
49, 947

056, 806
564, 378

232, 458
34, 973

607, 211
684, 461

116,781
680, 795
11, 410
55, 069

Officers or firm members actively engaged in the
industry or in supervision.

Males above 16 years.

Num-
ber.

Average
weekfy ^ ^ ,earnings
per em-
ploy<).

4,197

- 458
504
183
48

02
20
64
61

103

120
132
24
194

112
. 26
91

.208

36

2

580
2

.38
329

21
14
60
69

27
7

60
56

$20. OS $2, 513, 617

-23.87
.28.58
30.68

25.09
28.01
.32.88
13.09
.21.75

17.44
19.70

. 12. 94.

14.50
19.26

18.81
21.67

. 17. 60

24.65
. 20. 80

14.90
18. 10
15.10
25.62
33.03

22.44
21.32
21.90
25.11
14.63

27.40
16. 87
14.80
32.36
23.30

15.16
16.17
22.48
21.45

19.86
17.34
18.11
25.27

17.09
22.97
15.00
25.89

29, 586

25, 442
40, 249
88, 574

24, 168
13, 566
18, 235
10, 155

41, 520

510
276, 073
171, 691
74, 637

26, 600

50, 373
15, 495
27, 082
43, 130
69, 665

40, 221
63, 331
10, 074

148, 944
6,440

69, 844
12, 564
67, 686

161, 434
14, 467

950
289, 229

497
38,069

291, 790

5,534
45, 229
46, 985

14,461
2,517

35, 726
35, 292

9,165
53, 970

390
3 254

Females above 15
years.

Num.
ber.

Average
weekly
earnings
per em
ploy6.

12 $11. 51

9.23
8.75

15.00
12.59

9.23

Total
wages.

$4, 800

600
616

375

Clerks.

520
600

814

Males above 16 years.

Num
ber.

724

2

59

127

2

Average
weekly
earnings
per em
ploy6.

$16. 40 $452, 646

11.67

5.13
20.91
22.42

21.85
25. 51

22.68
10.01
14.00

19.14
9.88
9.31

11. 26

13.67
12.70
9.77
14.73
18.66

9.91
15.73
9.60

20.93

20.83
14.57
16.33
17.34
10.11

15.29

14.60

15.14

19.21
17.61

17.81

15.61
22.51

14.28

16.76

Total
wages.

150
14, 814
11, 491

6,250
1,520
7,124
1,084
4,900

53, 923
9,222
3,367

878

2,933
4,512
720

11, 217
21, 362

2,361
6,355
1,560

26, 216

14, 465
726

25, 821
42, 949
1,840

80, 774

1,312

14, 127
6,390

1,640

12, 972
2,000

1,235

Females above 15
years.

Num.
ber.

42

Average
weekly
earnings
per em.
ployfe.

$9.32 $14, 769

8.81
2.88
7.38
7.86

6.15

2.56
7.69

16.16

14.64

10.26
9.21

Total

6. 85 2, 314

12.82

4.00
18.46

262

1,450!

150

im
443

440

50

400

350

155

400
1,168

9. 23 1, 660

I

250

1,000

65

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed,

distributed as follows : Indian territory, 1; Khode Island, 2.

These establishments are
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Table 8.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBEfe' OF EMPLOYES AT THE
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SHIPBUILDING-.

The tabular statements presented herewith include reports made by establishments whose principal products

consisted of the building or repairing of iron, steel, or wooden sail or steam ships, barges, canal or other boats, masts,

or spars. The year covered by the report is the census year ending May 31, 1890.

The returns have been tabulated and are presented in this report under 4 subtitles: (1) "Building of iron and
steel vessels"; (2) "Building of wooden vessels"; (3) "Building of boats, masts, and spars", and (4) "Eepairing

of vessels ". The data for the entire industry and for the 4 branches are summarized as follows

:

SHIPBUILDING IN THE AGGREGATE AND BY SUBDIVISIONS: 1890.

Number of establishments reporting

Capital, direct investment

Miscellaneous expenses

"Average number of employes (aggregate)

Total wages

Officers, firm members, and clerks

:

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

Aggregate.

$53,

$1,

$14,

$16,

$40,

1,010

393, 074

392, 551

25, 934

028, 847

1,123

194, 870

24, 811

833, 977

925, 109

342, 115

Iron and
steel vessels.

Wooden .

vessels.

21

$33, 900, 148

S546, 135

10, 767

$6, 579, 063

138

$291, 105

10, 629

$6, 287, 958

$6, 637, 425

$15, 206, 658

$8,928,851

$482, 377

8,173

$4, 645, 679

.322

$313, 328

7,851

$i, 332, 351

$6, 582, 032

$14, 218, 099

Boats, masts,
and spars.

503

$5, 131, 857

$110, 120

2,190

$1,391, 155

413

$300, 915

1,783

$1, 090, 240

$1, 151, 768

$3,101,526

Kepairing
of vessels.

227

$5, 432, 218

$253, 910

4,798

$3, 412, 950

250

$289, 522

4,548

$3, 123, 428

$2,553,884

$7, 755, 832

The reports have been assigned to the 4 branches of shipbuilding according to the product of chief value

shown by each return; therefore, the totals given for the respective branches do not represent the full value of the

,
products of each branch. For instance, the presentation for the subdivision entitled "Eepairing of vessels" falls

short of the total value of such repairs by the value of vessel repairs made in establishments included in the other

3 classes. It may also happen that establishments reported elsewhere in the general report on manufactures,

under the heads of " Foundry and machine shop products " or " Carpentering", and similar productive industries,

build or repair vessels; such work being incidental, is included in the report for the establishment which is

tabulated in its proper class.

The subdivision "Iron and steel vessels" includes the building of iron and steel steam or sail vessels and
barges; "Wooden vessels" includes the building of wooden, steam, or sail vessels, barges, and canal boats; "Boats,

masts, and spars" includes the building of ships' boats, fishing boats, pleasure boats, and lifeboats, also the

manufacture of masts and spars ; "Eepairing" includes returns from all establishments whose principal product

consists of repairing, irrespective of the character of the vessel or boat.

Eeturns too imperfect for tabulation were received from a few shipbuilders. It is believed that the omission

of the reports from the delinquent establishments has but slight effect on the totals for the United States. The

principal omission occurs in the state of Pennsylvania.

Owing to differences in the forms of inquiry and in the method of collection and classification, it is not

practicable to make true comparisons of the data reported in answer to all the questions used at the censuses of

1880 and 1890. The statistics for 1890 include the operations of the United States navy yards located in Brooklyn,

N. T., Mare Island, Oal., Norfollc, Va., and Portsmouth, N. H. The statistics for these navy yards are shown in

the statement on the following page.
545
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UNITED STATES NAVY YARDS, SHIPBUILDING: 1890.

Number of establishments reporting 4
Capital, direct investment $26, 130, 182
Average number of employes 2 668
Total wages , -.

; $1 , 750, 028

Cost of materials used $403, 863
Products

:

==^==
Iron and steel vessels

:

Number 13

Tonnage 24, 956

Value $1,705,857
Boats

:

Number 50
"Value 50, 000

Masts and spars

:

Value 20,000
Repairs

:

Value 500,848

Total value 2, 276, 705

The figures presented in the above statement include in some instances capital and expenses that do not
pertain strictly to shipbuilding.

The operations of the United States navy yards were not included in the report for 1880 ; therefore they are

omitted from the totals presented in the following comparative summary

:

COMPARATIVE SUMMARY, SHIPBUILDING: 1880 AND 1890.

Kumber of establishments reporting

Capital, direct inTestment

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages

Officers, firm members, and clerks:'

Average number

Total -n-ages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

1880 1890

2,188
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The number of irou and steel vessels bnilt has increased from 67 to 88, while the average tonnage per vessel

has increased 940.91 tons. The number of wooden vessels built has decreased from 1,705 to 995, and the average

tonnage per vessel increased 86.88 tons. A decrease of 373 appears in the number of canal boats built, while the

increase in the average tonnage per vessel is 45.55 tons.

A great increase appears for the boat building industry, the number built in 1890 being 18,689, valued at

$1,392,084, an average of $74.49 for each boat, as compared with 8,026 boats valued at $876,999, an average of

$109.27 at the census of 1880.

In comparing the quantities reported in Table 1, presenting the various classes of materials used, the fact

should be noted that the quantity of iron and steel stated for 1890 does not include the weight of boilers and
machinery.

The quantity of lumber used has increased from 179,873,966 feet to 191,574,429 feet, or 6.50 per cent, the

increase occurring in hard pine and varieties included in the column "All other lumber", the quantity of white

pine and oak showing a decrease.

The proportionate cost of materials of the total value of product was 53.63 per cent in 1880 and 43.40 per cent

iu 1890.

The results of the differences in the form of inquiry previously referred to are most apparent in the statistics

of capital and employes and wages. The form of question used at the census of 1880 respecting capital was as

follows: "Capital (real and personal) invested in the business". The census inquiry of 1890 was more in detail,

and comprehended all the property or assets strictly pertaining to a manufacturing business, whether such property

was owned, borrowed, or hired.

The totals for the various subheads into which the inquiry of 1890 isdivided are given in the following statement,

with the proportion the amount reported for each is of the $53,393,074 capital directly invested in the entire

industry

:

ITEMS OF CAPITAL, DIRECT INVESTMENT, AND PERCENTAGE FOR EACH OF THE CORRESPONDING TOTALS,
SHIPBUILDING: 1890.

ITEMS.
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In Table 2 tlie 5 classes of employes which have been described are grouped, " Officers, firm members, and
clerks" constituting 1 group. In this group there are 1,123 employes, or 4.33 per cent of the total number,
receiving $1,194,870 wages, or 7.45 per cent of the total wages. All other employes receiving wages according to
time are shown in the second group; of these there are 23,680, or 91.31 per cent of the total number, receiving
$14,241,585 in wages, or 88.85 per cent of the total. Those operatives paid by the piece or according to quantity
of production are shown in the third group; of these there are 1,131, or 4.36 per cent of the total, to whom $592,392
was paid as wages, or 3.70 per cent of the total wages.

At the census of 1880, 21,338 male employes were reported for the shipbuilding industry, constituting 99.97

per cent of all employes, as compared with 25,740, or 99.25 per cent of the total reported for 1890, which includes
United States navy yards. While no females are reported for 1880, there are 20 shown for 1890. Of these 1 is

reported as an officer or firm member, 10 as clerks, 7 as skilled employes, and 2 as pieceworkers. In 1880, 7 children

"were reported, as compared with 174 for 1890.

The following statement shows the average number of males above 16 years, females above 15 years, and
children, including officers, firm members, and clerks, but not pieceworkers, reported for the entire industry,

distributed at specified weekly rates of wages

:

AVERAGE NUMBER OF MALES, FEMALES, AND CHILDREN, INCLUDING OFFICERS, FIRM MEMBERS, AND CLERKS,
BUT NOT PIECEWORKERS, EMPLOYED AT SPECIFIED WEEKLY RATES OF WAGES, SHIPBUILDING: 1890.

WEEKLY RATES OF WAGES.

Total

Under $5

$5 and over but under $6 .

.

$6 and over but under $7 . .

.

$7 and over but under $8 . -

.

$8 and over but under $9.

.

$9 and oyer but under $10

.

$10 and over but under $12

$12 and over but under $15

$15 and over but under $20

$20 and over but under $25

$25 and over

AVERAGE NUMBER OF EMPLOYES.

Males above
16 years.

24, 611

595

359

567

1,482

1,538

2,363

3,060

5,330

7,178

1,595

544

Females
above 15
years.

Children.

174

No preceding census inquiry has comprehended data relating to cost of manufacture other than statistics of

wages and materials.

The inquiry at the Eleventh Census was designed to embrace the entire cost of production other than allowance

for depreciation of plant and interest on capital. To enable such a presentation to be made a series of questions

pertaining to miscellaneous expenses were included in the schedule of inquiry. The data furnished in answer to

these questions are given in detail in Table 2.

The difference between the cost and the value shown must not be taken as indicating the net profit or earnings

for capital, because these statistics contain no information relative to cost of selling, mercantile losses, or

depreciation of plant. The census inquiry was intended simply to ascertain the relation which capital, expenses,

wages, and cost of materials bear to the value at the works of the products of manufacturing industry, excluding

all cost or expense pertaining to the mercantile portion of the business.

In Tables 3, 4, 5, and 6 the data reported by shipbuilding establishments are distributed to the 4 branches

of the industry according to the value of the principal products.

The proportion in the whole industry of the data for each branch under the principal heads of the inquiry

used at the Eleventh Census is shown in the following statement:

PERCENTAGE THE SEVERAL ITEMS REPORTED FOR EACH BRANCH OF SHIPBUILDING IS OF THE TOTALS OF THE
CORRESPONDING ITEMS FOR THE ENTIRE INDUSTRY : 1890.

Capital, direct investment —
Miscellaneous expenses

Average number of employe's

Total wages

Cost of materials used

Iron and
steel ves-

sels.

63.49

39.22

41. .12

41.05

39.22

Wooden
vessels.

16.72

34.64

31.51

28.98

38.89

Boats,
uia^ts, and

spars.

9.61

7.91

8.47

Kepairing
of vessels.

10.18

18.23

18.50

21.29

15.09
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MATERIALS USED.

The book accounts kept by most shipbuilders do not readily show the quantity or the cost of each class of

material as called for by the census schedule, so that the classified data shown in Table 2 should only be accepted

as indicating in a general way the relative quantity and cost of the respective classes of materials, as compared
with the total cost of all materials used.

This relative cost is indicated by a distribution by amount and percentage of the principal classes, as follows:

COST OF DIFFERENT MATERIALS AND THEIR PERCENTAGES OF COST OF ALL MATERIALS, SHIPBUILDING: 1890.

Total cost of all materials

Lumber, including wooden knees

Metal

Boilers and machinery

Cordage

Blocks

Duck
Painting

O.iti'm and pitch

Masts and spars (not made in yard)

Fittings and furniture (not made in yard)

All other materials

Cost.

$18, 925, 109

995, 894

872, 074

913, 856

309, 270

74, 927

141,319

332, ceo

227, 994

204, 365

461, 245

391, 475

Percentage
of total coat.

100. 00

35.43

28.79

17.22

1.83

0.44

0.83

1.96

1.35

1.21

2.72

8.22

Table 1, appended, is a comparative statement of the shipbuilding industry in entirety by states and territories

for the census years 1880 and 1890. Table 2 is a detailed statement showing the statistics for the entire industry

as reported at the census of 1890. Tables 3, 4, 5, and 6 present the statistics for the i branches of shipbuilding,

separately and in the following order: (1) "Iron and steel vessels"; (2) " Wooden vessels"; (3) " Boats, masts,

and spars"; (4) "Eepairing"- As previously explained, the reports have been assigned to the different classes

according to the product ofchief value shown by each return; therefore the totals for the respective classes do not

represent the full value of the product of each class.

Table 7 is a presentation of the statistics of employes and wages for the entire industry. It shows the

employes clas.sifled as (1) "Officers and firm members"; (2) "Clerks"; (3) "Operatives and skilled"; (4)

"Unskilled", and their further division by "Males above 16 years", "Females above 15 years", and "Children",

with the total wages paid to each class and the average weekly earnings per employ^ by state totals. It also shows
the average number of pieceworkers and their total wages, and finally the weekly rates of wages paid and the

average number of employes, males, females, and children at each rate, not including pieceworkers. The number
of employes reported is the average number employed during the year, that is, the average number having

continuous employment for the full time reported by individual establishments. Upon this basis the computations

are made to obtain the "Average weekly earnings". The average number of employes reported for each

establishment is multiplied by the number of weeks the establishment was, in operation; the result is the number
of weeks required for 1 employ^ to perform the labor. Aggregating such results of individual reports, the

number of weeks required for 1 employ^ to perform the entire labor is obtained. This number, used as a divisor

for the total wages reported, produces the true average weekly earnings.
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Table 1.—COMPARATIVE STATEMENT, SHIPBUILDING, BY STATES AND TERRITORIES: 1880 AND 1890.

STATES AND TERRITORIES.

The TJnited States.

Arkansas

California

Connectictit

Delaware

District of Columbia

Florida

Georgia

Illinois

Indiana

Iowa

Kentucky

Louisiana

Maine

Maryland ,

Massachusetts

Michigan

Minnesota

Mississippi

Missouri
,

New Hampshire

New Jersey ',

New York

North Carolina

Ohio

Oregon

Pennsylvania

Shode Island

South Carolina

Texas

Year.

1880
C1890

1880
di890

1880
1890

1880
1890

1880
1890

61880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1890
1880

1880
1890

1880
1890

1880
1890

1880
.1890

1830
1890

1880
1890

1880
1890

1880
/1 890

1880
1890

1880
1890

1880
1890

1880

189U

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

Number
of

estab-
lish-

ments
report-
ing.

4188
1,006

379
85

276
147

457
216

Capital, (a)

$20, 979, 874
27, 262, 892

2 500

1. 806, 923

1, 953, 198

334, 300
504,941

935, 200
1,745.213

15, 575

30, 750
93. 156

3,000
156, 100

457, 000
638, 439

194, 250
371, 860

25, 000
38, 850

88, 450
63, 511

152, 100

368, 218

811,750
1, 027, 756

1, 606, 535

1, 315, 262

1, 765, 450
1, 239, 998

476, 775
3, 266, 472

10, 000
521, 373

2,500
8,554

247, 900
125, 625

943, 070
2, 165, 104

3, 944, 100
4, 281, 884

15, 400
76, 978

423, 050
2,950,811

63, 300
305, 220

5, 797, 731
2, 443, 063

227, 700
316, 665

46, 300
128, 020

23, 350
9,819

AVERAGE NUMBER OF
EMPLOYES AND TOTAL

WAGES.

Employes.

21, 345
23 266

534
1,482

600
652

1,576
1,802

4
118

485
331

312
551

218
192

1,967
1,539

1,178
1,075

1,328
1,188

1,537
2,284

16
319

4
47

293
357

"Wages.

$12, 713. 813
14, 278, 819

3,600

589, 564
1, 213, 989

256, 849
376,132

900, 322
899, 151

4,661
3,538

138

773
2,822

85

3,298
2,022

318
200

94
83

43
31

8,410

33, 580
33,621

2,250
61,134

247, 396
187, 021

211, 736
253, 733

37, 000
26, 926

92, 171
41, 577

113, 528
119, 555

838, 559
843, 715

657, 789
649, 342

804, 571
885, 928

745, 933
1, 287, 102

8,000
178, 608

2,800
15, 742

198, 005
159, 224

12, 243

Total cost
of all

materials.

$19, 736, 358
16, 521, 246

648, 807
890, 789

2, 907, 129
2, 616, 756

19, 266
50, 484

414, 360
1,521,212

77, 150
135, 222

2, 279, 629
1, 216, 876

194, 862
133, 453

55, 990
47, 288

30, 170
11, 788

959, 349
1, 212, 671

430, 425
635. 093

964. 275
836, 979

43.250
21. 702

13, 700
45, 716

492,010
148, 127

529, 840
204, 229

82, 000
22, 820

126, 650
31, 675

162, 405
71. 259

1, 935, 857
1, 423, 175

884, 299
737, 467

1,173,640
890, 405

1, 089, 985
2, 300, 299

2,600
322, 412

1,950
7,495

313, 392
145, 707

14, 369

649, 194
1,140,452

4, 065, 637

2, 267, 391

32, 075
30, 398

986, 960
1, 760, 939

124,400
119, 036

3, 610, 387
1, 759, 582

266, 858
68, 900

55, 250
46, 752

40, 340
12, 808

QUANTITIES OF PRINCIPAL MATERIALS
USED.

Iron and
steel. (6)

(Pounds.)

125, 701, 922
147, 954, 761

. 2, 092, 650
9, 510, 000

1,042,156
2, 342, 000

13 045, 744
9, 894, 000

138,180
80, 000

90, 000
140, OOJ

1, 130, 400
414,000

3, 173, 600
1,322.000

139, 000
10,000

669, 699
174, 000

362, 230
209, 000

9,981,416
6, 873, 000

3, 299, 358
2, 274, 000

2, 955, 965
3, 252, Ono

9, 479, 730
21. 416, 500

Yellow metal
and brass.
(Pounds.)

7, 669, 826
2, 999, 289

3.100

1,058,730
1, 140, 368

60, 800
66, 550

136, 866
10, 050

11,800
28, 000

2, 421, 280
1,676,000

2, 455, 048
4, 770, 000

n, 292, 176
16, 039, 000

124, 400
276, 000

7, 635, 020
30, 448, 000

420, 700
214, 000

43,810,821
25, 407, 000

952, 058
224, 000

220, 600
602, 000

129, 500
41, 500

800
4,235

1,200
4,000

7,250
10, 000

4,000
5,000

3,700
8,000

6,100
76, 600

467, 956
117, 883

514, 554
54, 100

1,044,611
133, 725

48,300
15. 775

8,000

211,958
287, 750

3, 072, 264
486, 108

2,600
10, 300

74, 900
53, 860

6,200
1,950

763, 487
454, 820

66, 000
9,220

900
30, 450

i

14,750
40

Duck.
(Yards.)

4,684,464
641, 791

700

151, 453
47, 782

85, 870
69, 235

65, 602
25,035

19, 520
2,325

761, 350
100

28, 800

23, 000

2,250
2,900

85, 030
200

601, 298

181, 949

408, 940

4,100

423, 275
45, 941

147, 776

61, 326

7,419

610

4,600
250

10, 900

87, 940
32, 102

811, 130

43,108

1,300
3,400

157, 750

18, 584

3,210
10, 700

639, 580

50, 480

4,100
3,790

16, 080

8,180
400

a Value of hired property is not included in the capital reported for 1890, because it was not included in the report for 1880.
b Figures for 1890 do not include weight of boiler and machinery.
cFor purposes of comparison the reports of the TJnited States navy yards, located in Brooklyn, N. Y.; Mare Island, Cal.; Norfolk, Va., and Portsmouth,

N. H., are not included in the figures for 1890, as the operations of United States navy yards were not included in the report for 1880.
d See note b at end of table.
« None reported in 1880.

/ None reported in 1890.
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Table 1.—COMPARATIVE STATEMENT, SHIPBUILDING, BY STATES AND TEREITORIES: 1880 AND 1890—Continued.

STATES AND TEREITORIES.

The United States.

Ark.aBsas

California

Connecticut

Delaware

District of Columbia .

Florida

Georgia ,

Illinois

Indiana

Iowa

Kentucky

Louisiana

Maine

Maryland

Massaclinsetts

'Michigan

Minnesota

Mississippi

Missouri

Ifew Hampshire

.New Jersey

New York

l?orth Carolina

Ohio

Oregon

Pennsylvania

Ehode Island

South Carolina

Texas

Tear.

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
O1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

QUANTITIES OF PRINCIPAL' MATERIALS USED—Continued.

Manilla
rope.

(Pounds.)

1, 996, 163
1,077,045

900

73,840
89, 768

38, 981

58, 757

67, 097
41,710

6,530
4,360

750
250

2,580
200

36, 300
21, 000

1,250

2,350
420

7.120
1,200

446, 862
273, 289

J 18, 920
2,000

94. 235
65, 626

84. 320
195, 56)

27, 588

430
120

47,687
101.185

267, 121
14, 222

1,560

100, 350
60, 350

8,500
5,000

623, 520
90, 731

5,400
6,553

2,810
6,700

13, 840
4,600

Hemp
cordage.
(Pounds.)

1,125,131
412, 283

36. 880
2,000

41,142
22, 174

74, 804
31,360

200
1,225

680
1,545

373, 712
134, 234

161, 600
1,100

125, 000
11,815

19, 650
4,000

1.000

150

58, 316
144, 055

34, 477
3,975

16, 300
650

2,080
10, 000

162, 400
770

18, 590
.2,830

Knees.
(Number.)

97, 192
, 79, 725

1.621
2,784

3,320
6,445

4,651
1,570

30

45
575

315

40
734

26, 660
20, 406

3,440
2,420

8,750
9,432

6,383
7,888

186

'246

70

5.620
4,788

23, 103

310
410

2,518
1,380

125
2,620

6,055
1,140

1,330
' 690

436
770

Lumber.

Total.
(Feet

)

179, 873. 066
191, 574, 429

6, 580, 000
7,913,485 I

4. 793, 450
10, 700, 088

6, 411, 800
4, 457, 911

176, 400
583, 700

117,000
743, 600

6, 137. 300
2, 347. 158

7, 046, 400
5, 675, 700

460, 000
511, 955

3,291,000
718, 750

423, 600
1, 247. 042

25, 866, 351
27, 130, 029

10,536,400
6. 050, 220

6. 958, 745
16, 507, 747

8. 636, 200
26, 243, 023

1,147,800

19, 000
297, 700

3, 336, 500
2, 847, 800

1,600

a None reported in 1890,

6, 279, 900
14,321,420

35, 905, 020
32, 488, 646

270, 000
967, 475

10, 166, 600
10,421,433

836, 000
2, 798, 050

24, 321, 600
5,020,773

,

726,900 i

419,595

680, 100
'

1,173,0110
I

459,500 I

251,025
I

Hard pine,
(Feet.)

39, 327, 373
61,094,253

32, 000

2. 777, 000
6,381,900

1,966,500
1, 984, 597

137, 730

95,100
426, 000

95. 000
552, 000

•1. 116, 000

8,000

2,500

233, 100
785, 820

13,882,112
15, 820, 822

4, 696, 700
2, 318, 000

2, 197, 760
4, 389, 690

1,026,000

9,000
221, 900

150, 000

10, 000

1,827,800
6, 676, 595

7, 652, 800
10, 241, 862

232, 000
568, 000

40, 000
558, 000

2, 099, 300
805, 869

185, 000
105, 700

584, 600
994, 600

. 278, 100 I

80,950
i

White pine.
(Feet

)

47. 506. 048
24,571,343

604, 080
545. 200

1,886,500
946 049

22. 000

8.000
30, 000

1, 234, 500
388, 710

1.569.100
603, 300

160.000
302, 611

1, 352, 500
182. 500

3, 064, 208
2, 236, 891

3, 430, 200
665, 700

2, 065, 860
2, 448, 289

2, 482, 600
2, 806, 082

243, 000

978, 000
602, 200

39, 600

1, 605, 300
1, 710, 411

10,461,000
5, 396, 976

13, 000
9,000

1, 937, 000
2,120,687

10, 960, 800
1, 689, 659

178, 300
78, 350

10,400
22, 000

8,300
6,000

White oak.
(Feet.)

69,701,360
57, 706, 487

115, 000

196, 000
72, 291

722, 900
1, 611, 600

2, 217, 800
968, 660

38, 800
11, 000

14, 000
44, 000

3, 631, 800
1, 476, 048

4, 878, 300
1, 371, 400

300, 000
120, 176

1, 451, 000
337, 500

72. 500
157, 874

5 193.710
3. 495, 990

2, 376, 500
1, 503, 600

1, 877, 650
2, 238, 092

6, 122, 600
21, 206, 058

294, 600

8,000
1.000

2, 165, 500
2, 000, 000

2, 274, 300
2, 686, 000

14, 535, 900
7, 013, 004

" 25,000
92, 000

7, 793, 500
5, 694, 546

12, 600
292, 160

7, 908, 900
1, 202, 864

190, 600
98, 175

40, 100
65, 000

167, 100
7,875

All other
kinds.
(Feet.)

23, 339, 186
47, 602, 346

6, 384, 000
3, 097. 578

689, 470
2, 161, 988

341,000
559, 605

43, 500
136, 400

117, 600

271,000
483, 400.

699, 000
2, 585, 000

81. 168

485. 000
198,'750

118. 000
303, 348

3, 726, 321
5, 576, 326

133, 000
1,562,920

817, 475
7, 431, 676

31,000
1, 204, 883

155, 100

2,000
74, 800

193, 000
95, 600

512, 500
3, 248, 414

3, 255, 320
9, 836, 804

288, 475

396, 000
2, 048, 200

823, 500
2, 193, 400

3, 352, 600
1, 322, 491

173, OOC
137, 370

45, 000
91, 500

6,000
156, 200
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Table 1.—COMPARATIVE STATEMENT, SHIPBUILDING, BY STATES AND TEERITOEIES: 1880 AND 1890—Continued.
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Table 1.—COMPARATIVE STATEMENT, SHIPBUILDING, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.

STATES AND TERRITORIES.

Vermont

Virginia

Washington...

"West Virginia.

,

Wisconsin

All other states
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Table 1.—COMPARATIVE STATEMENT, SHIPBUILDING, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.
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Table 1 .—COMPARATIVE STATEMENT, SHIPB^ILDING, BY STATES AND TEERITOEIES: 1880 AND 1890-Continued.
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Table 2.—DETAILED STATEMENT, SHIPBUILDING,

STATES AND TEEEITOEIES.

The United States

Alabama-..^
California
Connecticut
Delaware
District of Columbiji, .

.

Florida
Georgia
Illiuois

Indiana
Iowa

Kentucliy
Louisiana
Maine
Maryland
Massachusetts

Michigan
Minnesota
Mississippi
Missouri
New Jersey

"New Tort
North Carolina
Ohio
Oregon .'

Pennsylvania

Ehode Island
South Carolina
Texas
Vermont
Virginia

"Washington
West Virginia
Wisconsin
All other states (a)

Number
of

estab-
lish-
ments
report-
ing.

1,010

29
13
85
34
147

62
20
9
5

62

217
16
44
14
32

15

Value of
hired property.

$2, 950, 065

4,910
92,100
52, 600
37, 100

600

8,600
8,500
6,800
3,850

12, 500
13, 000

100, 826
464, 270
360, 285

225, 400
20, 600

600
3,450

514, 200

806, 816
18, 100
33, 600
1,400

55, 760

25, 000
17, 500

800
160

31, 000

17, 500
600

6,850
6,000

Direct investment.

$63, 393, 074

37, 750

6, 863, 308
661, 941

1,745,213
15. 576

93, 156
166, 100
638, 439
371, 860
38, 850

53, 511
368, 218

1, 027, 756
1,315,262
1, 239, 998

3, 266, 472
621, 373
8,564

125, 625
2, 166, 104

16,481,649
76, 978

2,950,811
305, 220

, 2, 443, 063

316, 665
128, 020

9,619
8,950

6, 388, 976

166, 620
21, 803

544, 828
2, 944, 307

Value of plant.

Total.

$39, 870, 665

33, 500

5, 896, 480
248, 012
917, 860

8,375

86, 675
133, lOO
500, 234
103, 546
34, 700

46, 535
280, 088
243, 905
509, 975
399, 765

944, 189

47, 995
6,796

113, 425
1,325,929

14, 546, 339
66, 775

1,613,61'0

252, 220

1, 488, 165

164, 780
48, 20O
6,210
4,550

6, 302, 701

123, 340
16, 476

424, 070
2, 944, 107

Land.

$14, 294, 878

600
424, 222
86, 700

309, 7''0

5,500

26, 400
6,500

399, 113

53, 860
3,175

15, 850
69, 925
76, 990

134, 050
165, 136

287, 500
7,900
2,200

42, 000
484, 775

7, 594, 833
16,296

626, 245
129, 960
677, 025

47, 500
20, 500

986
900

1, 048, 580

3,680
2,800

168. 600
1, 367, 000

Buildings.

$10, 170, 801

5,700
1, 766, 053

61, 400
282, 900

1,600

45, 820
8,100

05, 450
26, 400
8,375

10 650
22, 526
62, 175
29, 480
91, 355

446, 418
7,400
1.410

12, 075
214, 695

3, 210, 840
17, 730

361, 865
33, 970

292, 625

24, 200
15,400
2,400
2,300

1,831,830

71, 310
8,050

140, 300
997, 500

Machinery,
tools, and

implements.

$15, 405, 486

27, 300

1, 70S, 205
100, 912

326, 250
1,275

14, 455
119, 600
35, 671

23, 295

23, 150

20, 035

197, 638
104, 800
346, 445

143, 265

210, 271

32, 695

3,186
59, 360

626, 459

1, 739, 666

22, 750

635, 500

88, 300
518, 515

93, 080
12, 300
2,825
1,350

1, 422, 291

48, 350
4, 625

115, 170

679, 607

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. Thtse establishments are
distributed as follows: Arkansas,!; New Hampshire. 1 ; Tennessee,!.
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BY STATES AND TERRITORIES: 1890.

CAPITAL—coutiuued.

Direct investment—Continued.

Live assets.

MISCELLANEOUS EXPENSES.

Total.

$13,522,409

4,250
966, 828
316, 929
827, 363
7,200

6,481
23, 000

138, 205
268, 315
4,150

6,976
88, 130

783, 791
805, 287

840, 243

2, 322, 283

473, 378
1,758

12, 200

839, 175

1,936,310
20, 203

1, 337, 201

53, 000
954,898

151, 885
79, 820
3,409
4,400

86, 275

32, 280
5.828

120, 758
200

Kaw
materials.

$2, 469, 018

Stock in
process.

Fiuisbed
products
on hand.

, 116, 265 $1, 876, 033

1,000
295, 161
190, 025
243, 015

350

2,020
5,000

53, 797
55, 525
3,100

2,550
14, 367

140, 520
51, 590

186, 288

315, 139
5, 415
208

7,500
151, 554

393, 486
4,450

63, 963
5,100

139, 220

43, 760
7,270
1,160
1,200

12, 295

3,600
1, 320

67, 270
200

450
198, 446
54, 850
143,000

2,500

2,250
6,000

13. 866
145, 200

1,427
22, 900

331,492
122, 165
235, 260

368, 921
7.500
500

3,200
433, 000

278, 150
7,150

515, 340
17, 200

117, 554

32, 725
27, 475
1,150
1,200
9,330

8,625
2,260
5,179

52, 570

28, 075
75, 700
1,550

430
2,000
13,505
1,200

800

96
9,090

140, 825
451, 775
86, 852

207, 209
455, 688

300
100

69, 560

91, 733
1,125

82, 035
11, 70O
15, 975

34, 000
20, 000

535

Casl^bills
aud ac-

counts re-

ceivable,
and

all sun-
dries not
elsewhere
reported.

$6,061,093

5,200

15, 155

'"i,'256

2,200
420, 651

43, 979
365, 648

2,800

1,781
10,000
57, 037
66, 390

250

2,903
41,773

170, 954
179, 757
331, 843

1,431,014
4,775

750
1,400

185, 061

1,172,941
7,478

675, 863
19, 000

682, 149

41, 400
25, 075

564
2,000

59, 450

4,900
2,248

47, 059

$1, 392, 551

1,085
, 378, 104

20, 403
69, 819

654

2,083
9,384

11, 723
7,722
3,997

3,157
13, 227

109, 032
92, 677
71,604

97, 736
2,570

157
18, 067

89, 200

160, 442
3,423

86, 986
9,508

82, 941

5,271
11,554

425
153

4,436

5,037
"2,307
11,157

450

Kent
paid for

tenancy.

$215, 343

395
6,681
3,180
2,344

50

725
500
530
336

891
8,369

28, 417
29, 414

14, 180
1,484

45
165

43, 257

58, 922
1,020
2,655

930
4,062

2,050
1,112

58
10

712

900
50

Taxes.

$116,785

130
9,058
2,265
6,885

24

478
1,000
3,683
2,522

317

571
1,417
5,786

11, 186

5, ,327

•12, 042
259
75

1,125
5,209

17, 152
751

9,829
1,735
9,748

902
775
17
3

1,193

729
797

3,796

Insurance.

$95, 735

4,262
2,568
1,625

55

425
834

1,227
2,224

165

20
1,200
7,721
15,554
5,068

7,779
166

547
10, 030

14, 308
297

8,055
70

6,215

1,240
1, 212

50
261

1,211
20

1,326

Repairs,
ordinary,
of build-
ings and
machinery.

$271, 206

300
36, 448
2,975

27, 397
300

805
,709
,601
,180
,409

,038
350
32

1,030

,232

,235
435
,345
,045
1,873

450
,050
350
65

,775

830
250
,390

Amount
paid to con-

tractors.

$214, 205

117, 528

500

69, 627

16, 000

150

Interest
paid on
cash used
in the

business.

$90, 289

15,215
2,972
1,400

3,500
2,800

1,300

4,824
14, 790

1,721

19, 409
186

1,211

15, 846
150

1,225
1,000

920

1,150
585

All sun-
dries not
elsewhere
reported.

260

189, 012
6,503

30, 168
225

2,600
2,657

305
15

775
10

9,104
12, 650
7,665

25, 288
125

5
6,200
8,261

28, 829
770

18, 877
728

30, 723

629
1,405

25
470

1,367
40

3,497
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Table 2 DETAILED STATEMENT, SHIPBUILDING,
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BY STATES AND TERRITORIES: 1890—Contiaued.

AVERAGE NUMBER 01' EMPLOYES AND TOTAL WAQES—Continued.
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Table 2.—DETAILED STATEMENT, SHIPBUILDING,

STATES AND TEHRITORIES.

The United States.

6 District of Columbia .

Alabama
Califomia ...

Connecticut .

Delaware

.

Florida

.

Georgia

-

Illinois .

Indiana.
Iowa

Kentucky
Louisiana
Maine
Maryland
Massachusetts

Michigan—
Minnesota . .

,

Mississippi

.

Missouri
New Jersey.

New York
North Carolina ,

Ohio
Oregon
Pennsylvania...

Rhode Island , .

.

South Carolina .

Texas
"Vermont
Virginia

32 Washington
33 West Virginia .

.

34
I
Wisconsin

35 All otbei' states

.

MATERIALS USED.

Aggregate
cost.

.$18, 925, 109

9, 493
1, 295, 562

535, 093
836, 979

9,940

21, 702
45,716

148, 127
204, 229
22, 820

31, 675
71,259

1. 423, 175
737, 457
890, 405

2, 300, 299
322, 412
7,495

145, 707
1, 140, 452

2, 499, 835
30, 396

1,750,939
119,036

1, 759, 582

68, 900
46, 752
12, 808
2,859

148, 879

68, 885
8,252

178, 351
29, 638

Lumber.

Total.

!Feet(board
measure)

.

193, 530, 629 $5, 836. 275

316, 822
8,193,185

10, 700, 088

4, 457, 911
184, 330

583. 700
743, 600

2, 347, 158

5, 675, 700
511, 955

718, 750

1, 247, 042
27, 130, 029

6, 050, 220
16, 507, 747

26, 243, 023

1, 147, 800
297, 700

2, 847, 800
14,321,420

33, 277, 646
957, 475

10,421,433
2, 798, 050
5,020,773

419, 595

1, 173, 000
251, 025
118, OOO

2, 117, 300

1, 712, 600
200, 000

4, 047, 152
790, 000

Cost.

4,498
261, 538
282, 456
153, 052
5,776

11,099
17, 092
76, 864

134, 688
14, 980

17, 838
33, 139

764,412
163, 363
520, 391

685, 962
23, 947
4,245

95. 230
618, 937

1, 149, 413
16, 163

274, 072
72, 573

221, 370

14, 181

30, 162
7,221
2,104

57, 150

31, 136
4,380

115, 308
21, 485

Feet (board (. ^
^Tnea,aure^.

vj«au

White oak.

measure).

$1, 771, 966

11,200
72, 291

1,611,600
968, 660
14,000

11, 000

44, 000
1,476,048
1. 371, 400

120, 176

337, 500
157, 874

3, 495, 990
1,503,600
2, 238, 092

21, 206, 058
294, 600
1,000

2, 000, 000

2, 686, 000

7, 033, 004
92, 000

5,694,546
292, 150

1. 202, '854

98, 175

65, 000
7,875
5,000

324, 700

32, 500
145, 000

3, 035, 594
84, 000

590
9,265

50, 383

33, 889
580

670
2,640

46. 014
25, 064

3,716

7,849
8,468

132, 248
40, 862
96, 596

550, 003
6,403

35
70, 000

105, 717

266, 041
2,086

146, 382
11, 786
40, 684

3,731
3,750

225
200

9,543

3,300
2,900

89, 447
1,010

Other oak.
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Table 2.—DETAILED STATEMSNT, SHIPBtJILDING,
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Table SS.—DETAILED STATEMENT, SHIPBUILDING;
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BY STATES AND TERRITORIES: 1890—Continued.
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Table 2.—DETAILED STATEMENT, SHIPBUILDING,
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Table 3.—DETAILED STATEMENT, IRON AND
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STEEL VESSEL BUILDING, BY STATES : 1890.

Cost of
materials
used.
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Table 5.—DETAILED STATEMENT, BOAT BUILDING AND MANUFACTURE

The United States

Oalifomia
Connecticut
Delaware
Florida
Illinois

Indiana
Kentncky ,

Louisiana
Maine
Maryland

MassaclLusetts
Michigan
Minnesota
Mississippi
New Jersey

New Tort
North Carolina
Ohio
Oregon

Pennsylvania
Khode Island
South Carolina
Texas

Virginia
"Wastiin^ton
Wisconsin
All other states (6)

Num-
ber of
estab-
lish-
ments
report-
ing.

603

12
6
6
4

6
25
3

42
17

101
31
14
4
24

91
10
17

Value of
hired

property.

$618, 208

41, 200
19, 000
1,500
3, 750
5, aOO

2,350
12,500
1,000

34, 520
8,870

125, 086
14, 160
8,300

300
15, 500

259, 533
900

12, 800

27, 400
5,000
6,600

800

600
4,900
2,850
3,800

Direct investment.

A ggregate

;5, 131, 857

47, 050
77, 591
21, 798
9,361

10, 835
24, 136
6,815

117, 130

44, 187

461, 369
96, 386
26, 163
2,029

73, 396

727, 667
'6, 368
74, 913
4,050

118, 552
27, 165
4,020
8,819

16, 176
49, 370
14, 490

2, 966, 136

Plant.

Total.

$4, 010, 107

26, OOO
47, 362
15, 550
8,230

49, 948

4,320
18, 435
4,435

37, 440
22, 800

133, 605
52, 790
13, 095
1, 721

28, 665

375, 118
4,326
40,^35
2,550

55, 200
19, 280
2, 200
5,760

9,901
19, 390
7,045

2, 954, 607

Lgnd.

$1, 790, 251

2,000
11, 700
6, 200
6,800

37, 113

1,850
8,350
725

6,840
4,860

69, 135
24, 700
4,100

625
12, 200

168, 633
395

7,356
1,100

26, 125
7,300

500
935

4,380
3,540
2,725

1, 371, 075

Buildings.

$1, 290, 040

15, 600
8,200
7,550
1,250

1,400
8,450
1,150

13, 825
9,080

47, 455
16, 475
4,600

610
6,750

105, 985
380

4,015
550

13, 660
4,000

400
2,200

1,880
11, 200
1,750

1, 001, 625

Machinery,
tools, and

implements.

$929, 816

8,400
27, 462
1,800

180
12, 835

1,070
1,635
2,560

16, 775
8,870

66, 915
11,615
4,396
436

9,715

100, 600
3,650

29, 085
900

16,416
7,980
1, 300-

2,625

3,641
4,660
2,670

581, 907

Live

,, 121, 760

21, 050
30, 229
6,248
1,131

48, 920

6,515
5,701
2,410

79, 690
21,387

277, 854
42, 595
13,068

308
44, 730

352, 549
1,043

34, 478
1,500

63, 362
7,885
1,820
3,059

5,275
29, 980
7,446

11, 528

Miscel-
laneous
expenses

$110, 129

4,-938

4,393
1,339

301
3,030

948
1,981

85
6,194
1,706

24,699
6,391
1,039

31
2,014

36, 888
602

5,074
75

4,404
661
754

499
957

AVERAGE NUMBER
OF EMPLOYES AND
TOTAL WAGES, (a)

Em-
ployes.

2,196

67
51
24
11
80

14
33
13
97
67

429
104
27
10
73

602
22
112
16

119
23
13
29

Wages,

$1, 391, 165

53, 256
34,002
-12,J41

3,990
32, 636

4,687
18, 313

8,532
49, 778
31, 297

279, 446
44,078
14, 793
2,200

48,106

424, 699

6,294
60, 674
8,924

95, 375

14, 625
5,286

10, 788

5,083
46, 625

6,396
68, 431

a Includes oflBcers, firm members, and clerks.

Table 6.—DETAILED STATEMENT,

The United States

-

Alabama
California . -

.

Connecticut

.

Florida
Illinois

Kentucky
Louisiana
Maine '

Maryland
Massachusetts

.

Num-
ber of
estab-
lish-

ments
report-
ing.

227

Michigan . .

.

New Jersey .

New York . -

Ohio

Pennsylvania
Virginia
Wisconsin
All other states (b)

.

Value of
hired prop-

erty.

$1, 122, 742

4,910
22, 600
6,100
1,600
1,600

11, 000
9,700

66, 400
107, 200

42, 700
404, 300
390, 632

5,000

28. 360
260

20, 500

Direct investment.

Aggregate,

$5, 432, 218

37, 760
175, 706
77, 300
75, 600
80, 284

28, 575
312, 363
46, 535

153, 000
245, 889

465, 350
847, 164

1, 941, 511
29, 593

70, 120
246, 200
185, 933
414, 345

Plant.

Total.

$3, 764, 227

33, 600
1 10, 008
69, 660
73, 700
61, 951

27, 300
266, 403
26, 175

101, 400
101, 900

398, 300
605, 725

1, 129, 240
22, 385

41, 620
184, 700
151, 625
368, 845

Laud.

$1, 080, 400-

500
10, 450
29, 000
18,000
54, 000

7,300
66, 400
10, 500
26, 200
43, 100

39, 160
117, 500
372, 600
11, 300

8,500
84, 200
65, 875

127, 825

Build-
ings.

$744, 760

5,700
2,500

12, 000
44, 100
2,850

1,900
17, 675
4,400

10, 200
23, 100

300, 560
109, 155
136, 500
6,660

5,700
SI, 550
7,060

24,270

Machinery,
tools, and

implements.

$1, 939, 067

27, 300
97, 068
18, 650
11,600
5,101

18, 100
193, 328
11, 276
66, 000
36, 700

58, 590
379, 070
621, 140
4,535

27, 420
68, 960

78, 600
216, 760

ioive assets.

$1,667,991

4,250
66, 698
17, 750
1,900

18, 333

1,276
45, 960
19, 360

51, 600
143, 989

67, 050
241, 439
812, 271

7,208

28, 500
61, 500
34, 408
46, 500

Miscel-
laneous
expenses.

$253, 910

1,085
4,059
2,849
1,125
1,832

1,176
12, 726
2,195

22, 143

16, 401

9,983
64, 198

70, 469
1,138

4,948
2,943
2,473

33, 168

AVERAGE NUMBER
OP EMPLOTfiS AND
TOTAL WAGES, (a)

Em-
ployes.

4,798

85
126
55
34

40
125
101
197
285

313
667
,736
104

105
92
90
664

Wages.

$3, 412, 950

25, 074
135, 156
37, 920
16, 605

52, 466

20, 144

90, 483
54,318

125, 014
264, 648

193, 007
512, 571

1,385,121
33. 419

, 69,972
58, 146

55, 951

282, 935

a Includes officers, fiim members, and clerks. '

6 Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments are
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Cost of
materials
used.
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Table ».—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT



SHIPBUILDING. 573

THE DIFFERENT WEEKLY RATES OF PAY, SHIPBUILDING, BY STATES AND TERRITORIES: 1880.

ATEUAGE NCMBEB OF BMPL0TK8 IN EACH CI.ASS AND AVERAGE WEEKLY EARNINGS—Continued.
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Table 7.—CLASSIFICATION OF EMPLOYES AND WAGES AND AVERAGE NUMBER OF EMPLOYES AT THE

WEEKLY BATE OP WAGES PAID AND AVEIiAaE NUMBER 0» EMPLOYES AT EACH BATE, INCLUDING OFFICEBS, FIEM MEMBERS,
AND CLEEKS, BUT NOT THOSE EMPLOYED ON PIECBWOEK. (O)

STATES AND TEBBITORIES.

The United States.

Alabama
California
Connecticut
Pelawate
District of Cohimbia .

Florida

.

Geor^ii.
Illinois .

Indiana.
Iowa

Kentdcky
Louisiana
Maine
Maryland
Mass&chuaetts

.

Michigan . .

.

Minnesota .

.

Mississippi

.

Missouri
Xew Jersey.

New Yorlc
North Carolina .

Ohib
Oregon
Pennsylvania..

-

Hbode Island. ..

Sotth Carolina .

Tflxas
Vermont
Virginia

"^^ashington
^est Virginia.

.

Wisconsin.'.
AH other states.

Total
number.

24,611

77
1,741
639

1,651
14

118
314
551
48

182
1,51)7

1,062
1,121

2,046
319
45
207

1,170

5,434
101

2,605
208

1,834

200
78
26
14

510

186
57

810
79

Males above 16 years.

Under $5.

595

65
1

162

6

'
9

57
2

32

69
1

$5 and
over but
under $6.

359

59
2

18

4
5
14
10
2

1

21

30

43
4

26

36

$6 and
over but
under $7.

567

43
5

31

2

8
56

23
27
4

18
1

15

15

132

"'m'

$7 and
over but
under $8.

7
428

5
103

10
2

22
35
12

102
1

65
16

249
13

294

4
6

15

I

$8 and
j $9 and

over but over but
under $9. under$10.

1,538

1

47
39
106

9
5

70

133

13
13

81

71
16

18
28

455
2

212

1

2

"ii'

5
6
9
3

18
20
12

6
42
142
96
28

407
128

3

659
10

220
7

154

33
1

3

5

4

$10 and
over but
under$12.

3,060

14
32
1

25
71

201

68
114

12
5

397
141
110

124
7

2

101

677
16
518
10
146

60
43

. 4

1
18

$12 and
over but
under$15.

2
349
178

17
6

19
9

416
153
195

741
129
14
7

257

945
24

597
59

37'0

50
2
6
6

67

$15 and
over but
under $20.

7,178

10
693
248
190
14

11
11

78

35
101
333
428
525

347
35
14
21

455

1,840
22

549
72

468

47
8

1

311

1

144
64

$20 and
over but
under $25.

24
289

8
14

6
5

14
8
2

4
53

30
3

$25 and
over.

6
186

539
2

27
39
37

33
1

7

5

544

1

166
10
30

18
17

24

19
7

101

1

26
4

42

5
2

,
ain comparing the-weeltly rates of wages and the-uiimber of employes at each rate with the averaet

it mdst be remembered thai it is not practicable to obtain true average weelily earnings from this table or'

employes at the respective rates.

I weekly earnings presented in the first part of this table,
weekly rates, because the term of employment varies for
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SALT,

This report on the manufacture of salt in the United States during the census year ending May 31, 1890,
comprehends the manufacture of salt by artificial heat, by solar evaporation, and from rock salt. Only those
establishments are included which reported a product of $500 or more in value.

The following comparative summary presents the results obtained at the censuses of 1880 and 1890, under
the principal heads of inquiry, with the percentage of increase or decrease during the decade:

COMPARATIVE SUMMARY, SALT MANUFACTURE: 1880 AND 1890.

iNumber of establishments reporting

Capital

Miscellaneous expenses

Average number cf employes (aggregate) .

Total wages

Ofl&cers, firm members, and clerks

:

Average number

Total Tvages

All other employes

:

Average number
Total "wages

Cost of materials used

Value of products

Bushels of salt produced

18S0

268

1, 225, 740

(6)

4,289

., 260, 023

(c)

(c)

(0

(c)

:, 074, 049

:, 829, 566

, 8J5, 298

200

$13,437,749

$674, 183

4,455

$1, 782, 491

2U0

$189, 049

4,255

$1, 593, 442

$1, 820, 770

d$5, 484, 618

52, 034, 300

Percentage
of

increase.

a25. 37

63.36

3.87

41.46

all. 92

13.56

74.68

aDecrease. 6 Not reported. cNot reported separately. dincludes products other than salt to the value of $43,315.

From the above statement it appears that during the past decade there has been a decrease in the number of

establishments and cost of materials used, while the value of product has increased 13.56 per cent, and the quantity
of salt produced 74.58 per cent.

No preceding census inquiry has comprehended data relating to cost of manufacture other than statistics of

wages and materials. The data presented in this report for 1890 are intended to embrace the entire cost of

production other than allowance for depreciation of plant and interest on capital. The difference between the

cijst and value shown must not, however, be taken as indicating the net profit or earnings for capital, because
these statistics contain no information relating to cost of selling, mercantile losses, or depreciation of plant. The
census inquiry was intended simply to ascertain the true relation which capital, expenses, wages, and cost of

materials bear to the value at the works of the products of manufacturing industry, excluding all cost or expense

pertaining to the mercantile portion of the business.

The decrease of 68 in the number of establishments during the decade from 1880 to 1890 is due in a measure
to the abandonment of salt making from sea water on the Atlantic coast, and the consolidation of salt manufacturing

plants in the several states, notably in California. When two or more salt manufacturing plants owned by the

same corporation, firm, or individual are located in the same county or city, they are counted in the tabulations

of this office as one establishment.

Owing to changes in the form of the inquiry adopted for the census of 1890 the data reported for all the

items, when compared with those of the Tenth Census, should not be considered as indicating the exact increase

or decrease during the decade. These changes occur principally in the questions concerning capital and employes

and wages.

579
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It is believed that the form of iuquiry couceruing capital used at the Eleventh Census has served to more fully

develop the true amount of capital than the j)receding census inquiries. The form of questions used at the census

of 1880 respecting capital was as follows: "Capital (real and personal) invested in the business". The inquiry at

the Eleventh Census was more in detail and required under the title " Value of plant", (1) the amount invested in

land, (2) value of buildings, (3) value of machinery, tools, and implements. Under the title "Live capital" was
required, (1) value of raw materials on hand, {2) stock in process and finished products on hand, (3) cash on hand,,

bills receivable, unsettled ledger accounts, and sundries not included in any of the foregoing items.

EMPLOYES AKD WAGES.

In comparing the statistics of employes and wages reported at the two censuses, it should be remembered that
the schedule of inquiry used at the Eleventh Census provided for a more thorough exposition of the different classes

of employes and the wages paid. The classification' of employes made at the Tenth Census was that of males above
16 years, females above 15 years, and children. The classification used at the Eleventh Censiis was as follows:

(1) operatives, engineers, and other skilled workmen, overseers and foremen or superintendents (not general

superintendents or managers), (2) officers or firm members, (3) clerks, (4) watchmen, laborers, teamsters, and other

unskilled workmen, (5) pieceworkers (not included in the foregoing). A further division of the above classes intO'

males above 16 years, females above 15 years, and children was required. The questions also required th6 average
number of males, females, and children to be reported at specified weekly rates of wages.

Of the 4,455 employes reported for the manufacture of salt 200 are reported as ofScers, firm members, and
clerks, receiving $189,049 as wages, or 4.49 per cent of the total number of employes and 10.61 per cent of the

total wages. Considering the skilled and unskilled employes as one class, there were 3,708 reported as.receiving

$1,422,242 as wages, or 83.23 per cent of the total number and 79.79 per cent of the total wages. There were
547 pieceworkers reported, with $171,200 as wages, or 12.28 per cent of the total number and 9.60 per cent of the

total wages.

The proportion of males, females, and children, respectively, in the whole number of employes is as follows:

AVERAGE NUMBER AND PER CENT OF MALES ABOVE 16 YEARS, FEMALES ABOVE 15 YEARS, AND ClilLDREN
EMPLOYED, SALT MANUFACTURE: 1890.

Total

Males above 16 years .

.

Females above 15 years

Children -..

Average
number.

4,252

151

Perccntngo
of total.

100.00

95.44

3.39

1.17

The following statement presents the average number of employes at specified weekly rates of wages. This

statement includes all classes of employes except pieceworkers.
'

AVERAGE NUMBER OP EMPLOYES AT DIFFERENT M^EEKLY RATES OF WAGES, INCLUDING OFFICERS, FIRM MEMBERS,
AND CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWORK, SALT MANUFACTURE: 1890.

WEEKLY RATES OF WAGES.

Total

Under $5

$5 and over but under $6. .

.

$6 and over but under $7. .

.

$7 and over but under $8 . .

.

$8 and over but under $9. - -

$9 and over but under $10.

.

.$10 and over but under $12.

.$12 and over but nnder $15.

$15 and over but under $20.

$20 and over but under $25 .

$25 and over

AVERAGE ^•UMBER OF EMPLOYKS.
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MATEKTALS.

In the manufacture of salt by artificial heat fuel is the priucipal item of expense classed among materials used.

The other items of cost sho^¥u under this head in the tables as "All other materials" are packages, lime, soda ash,

lumber for the repair of covers, materials for the repair of kettles, pans, and grainers, and other miscellaneous

materials. Fuel, lime, and soda ash are the only articles enumerated under materials that enter into and form

a part of the product. The total cost of all the items classed as materials Avas $1,826,770, or 42.65 per cent of the

total cost of manufacture. Of this amount $745,917, or 17.42 per cent of the total cost of manufacture, was

expended for fuel. The amount reported as paid for fuel does not represent the value of all fuel consumed in the

manufacture of salt, as in many establishments, especially in the state of Michigan, the sawdust and waste steam

of the sawmill are consumed in the salt plant, no v.alue being repm'ted for such fuel or for the fuel used in generating

the waste steam.

PEODUOTS.

The total quantity of salt manufactured during the census year was 52,034,300 bushels, valued at $5,441,303,

•with other products valued at $43,315, as compared with 29,805,298 bushels valued at $4,829,506 in 1880, being an

increase in quantity of salt mamifactured of 74.58 per cent and value of products of 13.56 i)er cent. The salt

reported at both censuses includes that manufactured by artificial heat in kettles, j)ans, settlers, and grainers;

salt manufactured by solar evaporation in vats or ponds covered and uncovered, also rock salt mined and ground.

All other products shown for 1890, with a value of $43,315, consisted principally of bromine, there having been

manufactured 167,550 pounds valued at $40,395.

The following comparative statement shows the quantities of each kind of salt reported at both censuses, with

the percentage that each constitutes of the total quantity manufactured

:

COMPARATIVE STATEMENT, QUANTITY OF SALT MANUFACTURED AND PERCENTAGE EACH KIND IS OF TOTAL:
1880 AND 1890.

KIND OF SALT.
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The following statement presents by states and territories the number of establishments reporting and the

number of wells and mines; also the number of establishments reported as engaged in the manufacture of rock

salt, of salt by solar evaporation, and of salt by artificial heat, with the characteristics and equipment of the plants

for evaporation of the brine, the source of brine, and the number of bushels of salt obtained from each source:

ESTABLISHMENTS, WELLS, AND MINES, PROCESSES OF MANUFACTURE AND QUANTITY OF SALT, SALT MANUFACTURE.
BY STATES AND TERRITORIES: 1890.
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SALT MANUFACTURE, BY STATES.

There were 884,743 bushels of salt reported as manuiacturocl in California at tbc^ ceusus of 1880, as compared

with 1,276,641 bushels reported at the ceusus of 1890, an "increase of 44.30 per cent. Table 1 of this report shows a

decrease in the number of establishments from 1S80 to 18D0; this is due not to an actu;il decrease in the number of

salt mauufacturing plants but to the consolidation of sexeral tMStablishments under one firm. The entire product of

the state was manufactured by solar evaporation in uncovered ponds or vats. The center of activity was in

Alameda county, on San Francisco bay, where the manufacture was carried on by the introduction of bay water

into uncovered ponds with wood or clay bottoms. A similar method Avas used at Otay, in San Diego county,

where there was 1 establishment in operation. The only exception to the irse of sea water was at Salton, in San
Diego county, in the interior of the southern part of the state, where the salt forms a natural deposit and is

gathered from the surface of the desert and ground and refined for use.

There was but 1 establishment engaged in salt manufacture in Illinois during the census year. This

establishment Avas located at St. John, in Perry county. The brine, which is obtained from 7 wells, each 1,000

feet in depth, shows a strength of 33° salinometer. The evaporation is by tlie pan and grainer process, the

evaporating plant consisting of 56 pans and grainers.

Kansas during the census year was the third state in order of production. The total product reported for

the state consisted of 5,703,995 bushels, as compared with 13,000 bushels at the Tenth Ceusus. The brine supply

was obtained from 28 wells having an average depth of 798 feet; its strength in most instances reached the point

of l(tO° salinometer, going as low, however, as 34° salinometer in the case of 1 establishment manufacturing salt

by solar evaporation ; the brine evaporating surface for this establishment consisted of 545 covers, with an area of

139,520 s(iuare feet. There were 48 pans aud grainers reported for the state as used for the concentration of brine

by direct heat and steam. But 1 establishment, located at Kingman, Kingman county, was reported as mining

rock salt during the census year; its operations were conducted in a bod 800 feet below the surface and 12 feet in

thickness, its extent at the time reported being unknown. Fuel to the value of $195,286 was consumed during the

census year for evaporation and power producing purposes.

The brineused in the manufacture of salt in the state of Kentucky was obtained from C wells, ranging in depth

from 528 to 820 feet, the average depth being 605 feet. The average strength of brine was 33° salinometer. The
evaporation was by artificial heat in boilers, pans, and grainers.

The conditions of salt manufacture in Louisiana remain practically unchanged since 1880. There was but 1

establishment reported for the state, and it was engaged in the mining and grinding of I'ock salt. Tlie operations

were conducted on Petite Anse, or Avery island, Iberia parish, in a bed of solid salt.

The manufacture of salt in Massachusetts shows a marked decrease during the last decade, the entire product

for 1890 being made by 1 esta,blishment manufacturing salt from bay water by solar evaporation. The number of

covers in use was 160, with an area of 43,200 squai-e feet. There were 3 other establishments in operation, but

their combined product was less than $500 in value, and they are not included in this report.

In the production of salt and the number and productive capacity of its establishments, Michigan holds first

place. The product during the census year was 18,645,553 bushels, or 35.83 per cent of the output for the United

States. The increase shown for 1890, when compared with 1880, was 6,219,668 bushels, or 50.05 per cent. With the

exception of 1 establishment that evaporated brine by the use of both solar and artificial heat, the pan and

grainer process was used entirely. As reported, the equipment of plants for evaporating by artificial heat was 477

pans and grainers (including 3 settlers and 8 cisterns), and for solar evaporation 2,600 covers, having an area of

104,000 square feet. The manufacture is conducted in the counties of Bay, Huron, Iosco, Manistee, Masou, Midland,

Saginaw, and St. Clair. Brine is obtained from wells, 240 in number, varying in depth from 715 to 2,900 feet, with

an average depth of about 1,050 feet. The density of the brine ranges from 62° to 105° salinometer. In the

majority of cases in this state the manufacture of salt is carried on in close connection with the operation of lumber

and saw mills, and it was difficult for manufacturers to make separate returns for both branches of industry. By '

this connection fuel was obtained at an extremely low cost, the exhaust steam and refuse sawdust from the mills

being used for this purpose. The total cost of fuel for the entire state was only $138,882.

The salt manufactured in Nevada is entirely a product of solar evaporation. The brine is obtained in some

instances by means of shallow wells or ditches, and is conducted into uncovered clay-bottom vats for evaporation.

The production has decreased from 182,408 bushels in 1880 to 126,249 in 1890, or 30.79 per cent. Tlie product of

this state is utilized largely iu the chlorination treatment of the ores of precious metals.

New York is the second state in rank of salt production. The number of bushels manufactured during the

census year was 16,131,251, as compared with 8,748,203 bushels in 1880, an increase of 84.40 per cent.

The manufacture is carried on in the following counties: Genesee, Livingston, Onondaga, and Wyoming. At
the Tenth Census Onondaga county was the only one in the state for Avliich returns of salt manufacture were

made. Since then the industry has developed in the other counties named.
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The Onoudagii reservation, whicli includes all salt manufacturing establishments in and adjacent to the city of

Syracuse, is under a strict system of inspection by state officers, the wells being the property of the state, and salt

manufacturers are charged for brine used at the rate of J cent per bushel of salt manufactured. There were 40

wells in this district in operation during the census year.

There were 83 wells reported for the entire state with an average depth of 1,100 feet, furnishing a brine that

ranged in strength from an average of 70° salinometer in Onondaga county to 90° and the point of complete

saturation^ in the other counties named. Evaporation is by the solar process and by artificial heat in Onondaga
county, while in Genesee, Livingston, and Wyoming counties the system of evaporation by direct heat and steam

is followed exclusively. The equipment for the purpose of evaporation in the whole state consisted of 1,926 kettles,

pans, and grainers, and 36,588 covers, with an area of 10,469,692 square feet.

The mining of rock salt is conducted at Piffard, in Livingston county, in 2 beds at a depth of 1,100 feet below

the surface, 80 feet in thickness, and in area about 800 acres.

The production of salt in Ohio has decreased from 2,650,301 bushels in 1880 to 2,047,569 in 1890, or 22.74 per

.

cent. This decrease is due to the abandonment of salt manufacturing in Athens, Columbiana, Guernsey, Morgau,

and Muskingum counties, where it was carried on to some extent in 1880. Salt was manufactured in Meigs and

Tuscarawas counties during the census year, Pomeroy, Meigs county, being the point of greatest activity in

production. P>rine was supplied by 27 wells in Meigs county, ranging in depth from 1,100 to 1,300 feet, and in

Tuscarawas by 2 wells, each 900 feet in depth. The evaporation was entirely by direct heat and steam, there

having been in operation for this purpose 311 pans and grainers. The fuel consumed, consisting largely of slack

coal, cost 849,513.

The manufacture of salt in Pennsylvania during the census year, as reported to this office, was conducted by
3 establishments in Allegheny county, reporting an annual product of 862,000 bushels, as compared with 16

establishments, having an annual product of 851,450 bushels, at the census of 1880. The process of manufacture

was almost entirely by grainers, the pan j)rocess being used to a limited extent. Natural gas was used exclusively

for fuel. The brine was obtained from 5 wells from 1,500 to 2,000 feet in depth, and possessed an average strength

of 36° salinometer. There were 92,490 pounds of bromine manufactured from the bittern of the salt works.

The ouly salt deposits in Texas reported as worked during the census year were in Mitchell and Van
Zandt counties. The brine which was obtained from 2 wells, 1 in Mitchell county, 1,100 feet in depth, and 1

in Van Zandt county, 500 feet in depth, was a saturated solution of 100° salinometer. The Mitchell county

plant evaporated its brine by the solar process, having in use 2^0 covers, with a surface area of 72,000 square

feet; the works in Van Zandt had 2 blocks of 2 evaporating pans each.

The highly concentrated brine of Great Salt lake, in Utah, showing a strength of 65° salinometer, is the

foundation of salt manufacture in that territory, the entire product, with the exception of 1,786 bushels of rock

salt, having been evaporated from its waters. The production has increased from 483,800 bushels in 1880 to

3,132,1*43 bushels in 1890, or 547.40 per cent. The salt from the waters of the lake is made entirely by solar

evaporation, the water being pumped into ponds, and after evaporation it is gathered and shipped, that portion,

by far the larger, which is intended for the chlorination of ores, in its unrefined condition, that for table and

dairy use being dried and refined.

There are 2 rock salt deposits in the territory, 1 at Nephi city, Juab county, the product of which during the

census year was valued at less than 8500, and is therefore not included in this report. The other at Salina, Sevier

county, which occurs as a bed at a shallow depth of 8 feet below the surface. The area of this bed is 20 acres,

from 5 to 10 feet in thickness, and is worked by shafts and drifts.

The salt manufactured in Virginia during the census year was the product of 1 establishment using the kettle

process of evaporation by direct heat, the plant consisting of 5 blocks of 420 kettles. The brine^ which was

obtained from 2 wells, 252 and 267 feet in depth, was from 80° to 90° salinometer.

With the exception of an establishment at Maiden, Kanawha county, the manufacture of salt in AVest

Virginia is confined to Mason county, where the industry is conducted under very similar conditions to those at

Pomeroy, Ohio, on the opposite side of the Ohio river, the brine deposit being the same. In this state there are 22

wells of an average depth of 9!)1 feet, furnishing a brine of from 30° to 40° salinometer. Evaporation is by the

pan and grainer process, and there were reported in use for this purpose 149 pans and grainers, including 4 settlers.

The fuel employed was bituminous coal and natural gas.

The statistical tables accompanying this report are as follows:

Table 1 is a comparative statement by state totals, showing the items of inquiry common to both censtises.

Table 2 is a detailed statement of the data concerning the manufacture of salt reported at the Eleventh Census

;

it shows the various subdivisions of capital, miscellaneous expenses, employes and wages, materials used, and
products.

The employes are classified as (1) officers or firm members; (2) clerks; (3) skilled workmen; (4) uuskilleil

workmen; with the average number of males above 16 years, females above 15 years, and children, respectively,

and the average weekly earnings per employe, also the total wages for each of the respective classes, and* the
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number of pieceworkers and their total wages. This table also shows the average number of males, females, and

children employed at specified weekly rates of wages.

The questions concerning employes and wages called for the "Average number employed during the year",

that is, the average number having continuous employment for the full time reported by individual establishments.

Upon this basis the computations are made to obtain the "Average weekly earnings". The number of employes

reported for each establishment is multiplied by the number of weeks the establishment was in operation ; the

result is the number of weeks required for 1 employe to perform the labor. Aggregating such I'esults of individual

reports, the number of weeks required for 1 employe to perform the entire labor is obtained. This number, used

as a divisor for the total wages reported, produces the average weekly earnings.
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Table 1.—COMPARATIVE STATEMENT/SALT MA^fUFACTUEE,

STATES AND TERni'I OKIES.

The Tjiiitea States

California

Kansns

KeBtucky

Louisiana

Maasacliusetts

ilicliigan

Nevada

'New York

Ohio

Pennsylvania

Texas

Utah

Virginia

West Virginia

Wyoming

All other states

Niimber
of

establish
ments
report-

1880
189'J

1880
1890

1880
61890

ISSO
61890

1880
61890

1880
1800

18S0
1890

1880
1890

1880
1890

1S60
1890

1880
61890

1880
1890

1880
61890

1880
1890

1880
C1890

26S
20

1

23

80
81

50

25

16
3

10

15
5

Capital.

$8, 225, 740
13, 437, 749

375, C50
362, 135

6,000
781, 085

20, 500

250, 000

9,000

2, 147, 209
3, 195, 120

45, 300
23, 500

2,286,081
7, 171, 126

832, eoo
425, 731

234. 500
157, 413

92, 000

13,400
238,136

910, 500
361. 9G6

AVERAGE NUMBER OP EMPLOYltS AND TOTAL WAGES.

Aggregates.

Average
number.

4,289
4,455

188
173

2
449

34

45

1,468
1,629

1,012
1,245

Total
wages.

$1, 260, 023

1, 782. 491

50, 620
81,525

7u0
187, 060

11, 000

453

260

137
59

180

736
105

541, 852
578, 014

9. CSS
7,210

274, 087
544, 326

105, 261
87, 079

52, 047
38, 200

20, 932
53, 858

14, 219

160, 227
67, 648

1.400

Males
above

16
years.

4,125
4,252

188
173

2

433

1,416
1,527

31
22

962
1, 162

131
59

62
178

76

702
165

Females
above

15

years.

20
151

11

74

2

Children.

53
41

39
9

2

1

8

a Inclndea "All other products'' to tho value of .$43,315.

6 Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These establishments ar&
distributed as follows : Illinois,!; Kentucky, 2; Louisiana, 1; Massachusetts, 1 ; Texas, 2; Virginia,!.
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BY STATES AND TERRITORIES : 1880 AND 1890.

COST OP MATERIALS USED.
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Tahle 2.—detailed STATEMENT, SALT MANUFACTURE,

STATES AND TEREITOEIES.

The United States.

CalitbrDia
Kansas
Michigan
Nerarta
New YorlE

Ohio
Pennsylvania
Utah
"West Virginia
All other states (a)

Numher
of estab-

lish-

ments re-

porting. Aggregate.

$13, 437, 749

362, 135
781,085

3, 195, 120
23, 500

7, 171, 126

425, 731
157, 413
238,136
361, 966
721, 537

Yalne of plant.

$11, 247, 648

183, 125
611,118

2, 397, 704
16. 500

6, 599, 090

348, 800
97, 600

166, 981
331, 450
492, 120

$4, 287, 784

112,500
94, 005

379, 478
5,000

3, 327. 184

37, 000
20, 000

105, 681

102, 410
104, 620

Buildings.

$4, 255, 896

29, 300
436, 039

1, 261, 893
5,500

1, 808, 580

206. 800
66, 000
32, 960

169, 334
260, 500

Machinery.
tools, and im.
plements.

$2, 703, 868

41, 325
85, 074

766, 393
6,000

1, 463, 326

105, 000
11, 600
28, 350
69, 700

127, 100

Live assets.

Total.

$2, 190, 201

179, 010
166, 967
797, 356

7,000
,572, 036

76, 931
59, 813
71,155
30, 516

229, 417

Eatc
materials.

$321, 543

25, 150
12, 299

168, 713
2,600

30, 649

10, 650
7,707

30, 525
650

32, 600

Stock in
process and
finished

products on
hand.

Cash, bills

and accounts
receivable,

,

and all sun-
dries not
elsewhere
reported.

$1, 010, 321

15,600
34, 472

542, 903
2,000

278, 444

9,432
11,962
31 , 760
19, 948
63, 900

$858, 337

138, 300
120, 196

85, 740
2,400

262, 943

66, 849
40, 144
8,870
9,918

132, 917

AVERAGE NDMBEB OF EMPLOYES TN BACH CLASS AND AVERAGE WEEKLY EARNINGS—Continued.

Clerks.

STATES AND TERRITORIES.

The United States

California .

Kansas
Michigan ..

Nevada
New York .

Ohio
Pennsylvania . . -

Utah
West Virginia -

.

All other states .

Males above 16 years.

Num-
ber.

80

Average
weekly
earnings
per em-
pUiyi.

$16.18 $69, 654

20.08
18.34
15.88

14.67

13.14
22.07
21.14
10.15
17.95

Total
wages.

5,220
12, 558
6,245

14,397

3,700
2, 200

733
3,221

11, 280

Females above 15 years.

Num-
ber.

Average
weekly
earnings
per eni-

ploy6.

Total
wages.

200

675

Operatives and skilled.

Males above 16 years.

Num-
ber.

48
44
555

5

601

30
65
60

107

Average
weekly
earnings
per em-
ploy6.

$11. 31 $636, 643

13.14
13.31
11.74
16.33
10.42

12.21
12.69

Total
•wages.

20, 810
24, 127

229, 939
2,830

197, 259

28, 745
15, 339
30, 275
22, 403
63,916

"Females above 15 years.

Num-
ber.

Average
weekly
earnings
per em-
ploy*.

$6.41

6.92
6.46

Total
wages.

$5, 085

360
4,225

Children.

Num-
ber.

Average
weekly
earnings
per em-
ploy6.

$4.94 $1, 262

1,262

WEEKLY RATES OF WAGES PAID AND AVERAGE N0.1IBER OF EMPLOYltS AT EACH BATE, INCLUDING OPFIOERS, FIRM MEMBERS, AND
CLERKS, BUT NOT THOSE EMPLOYED ON PIECEWOEK. (6)

Males above 16 years.

STATES AND TERRITORIES.

Total
num-
ber.

The United States

.

3,795

California. -

"Kansas
Michigan -

.

Nevada
New York .

Ohio
Penns.ylvania..

.

Utah.'-
"W"est Virginia..
All other states

-

167
344

1,235
22

1,140

231
59
174
165
258

Un-
der

and and
overover

but
un-
der

but
un-
der

and
ovei
but
un-
der

and
over
but
un-
der

202
16

365

and
over
but
un-
der
$10.

946

52
40

447
3

279

21
14
2

46
42

and
over
but
un-
der
$12.

718

3

215
261

136

11
23

16
27
26

$12
and
over
but
un-
der
$15.

2

30
118

103

C

7

27
13
77

$15
and
over
but
un-
der

$20
and
over
but
un-
der
$25.

and
over.

71 74

22
1

3

4

11

Females above 16 years.

Total
num-
ber.

and
over
but
un-
der

and
over
but
un-
der
$7.

and
over
but
un-
der

Total
num-
ber.

Children.

35

26

'9'

Un-
der
$6.

17

and
over
but
un-
der

$6
and
over
but
un-
der

a Includes states having less than 3 establishments, in order that the operations of individual establishments may not be disclosod. These establishments

are distributed as follows : lUiniois, 1; Kentucky, 2; Louisiana, 1; Massachusetts, 1; Texas, 2; Vi.'ginia, 1.
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BY STATES AND TERRITORIES: 1890.

MISCELLANEOUS EXPENSES,

Total.

•
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FOREST INDUSTRIES.

BY GEORGE A. PRIEST.

This report is for the census year ending May 31, 1890, and presents statistics for the following branches of the

forest industries: (1) lumber mills and saw mills; (2) timber products not manufactured by milling establishments;

(3) tar and turpentine.

For convenience of collection, and to enable their lucid and comprehensive presentation, the data for these

statistics were obtained on several schedules of inquiry, uniform as to general heads of investigation, but differing

in technical questions, which were formulated with special reference to the conditions peculiar to each of the

several branches of productive industry using crude forest products for their raw material. In order to show

concisely the full extent of the industry, the data relating to the operations of all these branches are consolidated

and presented in the following statement, which shows the totals for the United States, for each state and territory,

and for industrial groups of states and territories. Statistics in detail for each branch will be found under their

proper head in the pages following.

FOREST INDUSTRIES, BY STATES AND TERRITORIES: 1890.
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FOEEST INDUSTRIES, BY STATES AND TEEEITOEIES : 1890—Contiuued.

STATES AND TEE-
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Table 1, accompanying tliis report, is a comparative statement for the census years 1870, 1880, and 1890,

showing by states and territories the number of establishments, capital, average number of employes at the mill^

and their wages, cost at mill of materials used, and value at mill of manufactured ])roducts.

In comparing the statistics for 1890 with those of previous censuses it must be remembered that there have
been numerous changes in both the form and the scope of the inquiry used at the Eleventh Census as compared
with the inquiries adopted at the censuses of 1870 and 1880. Only such items of the returns for 1890 are shown as
correspond with preceding census reports.

The following summary presents the leading statistics for the lumber mills and saw mills, by totals, for the
United States, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE SUMMARY, LUMBER MILLS AND SAW MILLS : 1870, 1880, AND 1890.

Number of establishments reporting

Capital (i)

Miscellaneous expenses

Average number of employes (aggregate)

Total wages

Officers, firm members, and clerks

:

Average number
Total "wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

18J0(a)

25, 832

$143, 493, 232

(»)

149, 997

$40, 009, 162

(«)

(«)

(c)

(«)

$103, 343, 430

$210, 159. 327

1880

25, 708

$181, 186, 122

(c)

147, 956

$31, 845, 974

(e)

(e)

(e)

(e)

$146, 155, 385

$233, 268, 729

1890

21,011

$496, 339, 968

$20, 136, 273

(J286, 197

d$87, 784, 433

19, 468

$10, 689, 198

266, 729

$77, 095, 235

/$231, 555, 618

$403, 667, .575

a See remarks in regard to the depreciated currency of 1870, given in text below.

6 Value of hired property is not included in the capital reported in 1890, because it was not included in the reports of previous census years^
c Not reported.

d Only includes employ6s and wages at mill.

e Not reported separately.

/ For purposes of comparison, inolades wages reported under the heads of "logging "and "Cost of keep of animals", shown in Table 2.

A marked decrease appears in the number of establishments reported fpr 1890. In strong contrast to this

decrease is the great increase in the average value of product per establishment, which indicates the concentration
of the industry and its increased productive capacity. This is shown by the following statement of the averages
per establishment for 1870, 1880, and 1890

:

AVERAGE CAPITAL, NUMBER OF EMPLOYES, WAGES, MATERIALS, AND PRODUCTS PER ESTABLISHMENT, LUMBER
MILLS AND SAW MILLS: 1870, 1§80, AND 1890.

YEARS.
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The statistics for 1890 comprise data compiled from tlie reports of 18,064 lumber manufacturing establishments,

438 establishments engaged exclusively in the manufacture of staves and heading, 702 establishments engaged
exclusively in the manufacture of shingles, and 1,807 establishments manufacturing miscellaneous products. The
following statement shows the distribution of these establishments in the various states and territories:

LUMBER MILLS AND SAWMILLS, CLASSIFIED ACCOKDING TO PRODUCT, BY STATES AND TERRITORIES: 1890.
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CAPITAL.

The disproportion in the ratio of capital employed to value of manufactured products for 1890 as compared
with 1880 is probably due to the radical change in the form of the inquiry used at the Eleventh Census respecting

capital. This change, it is believed, has resulted in a more complete exhibit of the capital employed in all branches
of the industry at the census of 1890 than that made at preceding censuses.

The form of question used at the census of 1880 was as follows: "Capital (real and personal) Invested in the

business". This form of inquiry, when addressed to au establishment owning timbered land tributary to mill or

engaged in cutting standing timber, was not sufficiently comprehensive. In some cases the entire capital employed
was reported, while in others only the capital directly invested in mill operations was stated.

The form of inquiry used at the census of 1890 required a distinct statement of capital employed in the
production of logs and all other forest products, in the manufacture of logs into lumber and other mill products,

and also in the remauufacture of such mill products into any other form of product. The subdivisions of the
inquiry respecting capital were calculated to develop the full amount of capital owned, borrowed, and hired, and
the results of the inquiry will be found detailed in Table 2.

The average apportionment to the principal heads of the inquiry of each $100 of capital employed in the

lumber mills and saw mills in the respective states is shown in the following statement:

AVERAGE APPORTIONMENT OF PRINCIPAL CLASSES OF INVESTMENT IN EACH $100 OF CAPITAL, LUMBER MILLS AND
SAW MILLS, BY STATES AND TERRITORIES: 1890.
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employ:6s and wages.

In the preceding census reports respecting the lumber and saw mill industry the statistics of employes and
"wages have been confined to a statement of the average number of males above 16 years, females above 15 years,

and children, respectively, employed at the mills and the total amount paid in wages to all during the year.

The form of questions used at the Eleventh Census required emjiloy^s and wages to be reported under the

following classes: (1) officers or firm members actively engaged in the industry or in supervision, their wages
being reported at actual rates paid or at the rate which would be paid to an employ^ performing similar services;

(2) clerks; (3) operatives, engineers, and other skilled workmen, and overseers and foremen or superintendents

(not general superintendents or managers); (4) watchmen, laborers, teamsters, and other unskilled workmen; (5)

pieceworkers.

Eeports were obtained of the average number of males above 16 years, females above 15 years, and children

employed by mill establishments in each class during the year, and theljotal wages paid to each number as employed

in the various branches of operation from the stump to the finished product. A statement was also obtained

showing the various rates per month and the average number of males above 1^ years, females above 15 yeaxSyand

<;hildren, respectively, employed at each rate.

The wage statistics compiled from these reports are stated in detail in Tables 3 and.4.

The number of the employes and their wages reported for the year 1890 in Table 1 will Jiot correspond with

the total number reported in the tables following, because it is necessary, in order to permit fait-comparison with

preceding censuses, to show for 1890 only those employes engaged at the mill. In 1890 the emplpj'Ss and wages
in each of the different branches of the industry from the standing timber to the finished product were obtained.

MATERIALS USED.

In explanation of the amount shown for 1890 in Table 1 as the cost of materials used by " Lumber mills and

«aw mills", an exhibit of the items which constitute this amount for each group of states is given in the following

statement. This statement also shows the total cost of all forest products and the cost at the ihill of all logs and

bolts used during the year.

COST OF MATERIALS USED, LUMBER MILLS AND SAW MILLS, BY INDUSTRIAL GROUPS OF STATES AND
TERRITORIES: 1890.

Value of Btumpage

Cost of logging supplies

Wages paid in woods

Contract labor in woods -*

Keep of animals

Wages expended in transportation of logs to mill -

Total cost of forest products

Deduct value of forest products wMch have not become mate-
rial of the mill.

Cost at mill of logs and bolts cut by milling establish-

ments and used as material at the mill.

Add cost of logs and bolts purchased

Total cost of logs and bolts delivered at mill

Add cost of mill supplies and all other materials of mill, other
than planlug mill.

Total cost of materials for mill products other than
planing mill.

Add cost of materials for planing mills (lumber, mill supplies,

and all other materials).

Total cost of materials entering into saw, lumber, and
planing mill products.

Add value of forest products, previously deducted

Aggregate cost of materials used by the lumber mill and
sawmill industry. (See Table 1.)

United States.

$34. 417, 861

2, 101, 596

22, 920, 082

9, 647, 464

6, 112, 170

6, 424, 248

81, 623, 420

14, 364, 158

67, 259, 262

96, 906. 167

164, 165, 429

12, 425, 215

176, 590, 644

40, 600, 816

217,191,460

14, 364, 168

231, 555, 618

Eastern
group.

$6. 492, 271

824, 276

4,309,015

2, 826, 941

1, 120, 020

1, 815, 815

15, 888, 337

1, 959, 459

13, 928, 878

18, 274, 826

32, 203, 704

1, 376, 218

33, 679, 922

5, 239, 392

38, 819, 314

1, 959, 459

40, 778, 773

Lake group.

122, 154, 336

1, 029, 676

8, 991, 106

3, 874, 695

1, 962, 036

1, 605, 796

39, 617, 645

9, 073, 526

30, 444, 019

28, 423, 136

68, 867, 164

al, 296, 091

66, 163. 246

17, 252, 094

83,415,339

9, 073, 626

92, 488, 866

Central
group.

$2, 636, 126

68, 128

2, 146, 626

431, 943

534, 697

628, 346

6, 444, 865

899, 436

5, 545, 429

24, 242, 085

29, 787, 514

1, 430, 850

31, 224, 364

6, 502, 441

36, 726, 805

899, 436

37, 626, 241

Southern
group.

$2, 763, 762

349, 235

4,636,489

1, 840, 338

1, 811, 828

1, 740, 751

13, 042, 403

1,104,122

11, 938, 281

13, 139, 256

25, 077, 537

1, 318, 184

26, 395, 701

7, 737, 196

31, 132, 897

1, 104, 122

35, 2S7, 019

Pacilic
group.

$1, 132, 988

293, 201

2, 527, 989

601, 174

532, 454

613, 810

0, 701, 616

986, 376

4, 716, 241

6, 703, 921

11, 420, 162

690, 844

12, 111, 006

2, 169, 309

14,280,315

. 985, 375

15, 265, 690

Miscellane-
ous group.

$238, 378

37, 180

409, 867

72, 373

151, 135

119, 731

1,028,654

342, 240

686, 414

6. 122, 944

6, 809, 368

307, 048

7, 116, 406

2, 700, 884

9, 816, 790

342, 240

10, 159, 030

a Includes all other expenses of transportation.
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Labor enters very largely into the manufacture of forest products which become materials for the mill. In

order to obtain .the ratio which labor and material each bear to the total value of products of the lumber and saw

mill industry, it is necessary to start at the stump and separate the cost of each in all stages of the process of

converting standing timber into the mill product. ' The data presented in the following statement show by groups

of states the division of cost for labor, materials, and other items of expense in the lumber and saw mill industry,

estimated upon the base that the raw material of each establishment was standing timber. In this statement the

cost of "logs and bolts purchased" has been distributed among the several items constituting-the " Total cost of

forest products " shown in the preceding statement. This distribution has been made in the ratio that each item

bears to the total.

ESTIMATED PROPORTION OF THE PRINCIPAL ITEMS OF COST TO TOTAL COST OF MANUFACTURE, THE RAW
MATERIAL OF EACH ESTABLISHMENT BEING STANDING TIMBER, LUMBER MILLS AND SAW MILLS, BY INDUSTRIAL
GROUPS OF STATES AND TERRITORIES: 1890.

ITEMS IN COST OF MANUFACTCRE.

Total

Value of stutnpage ,

Logging supplies

Keep of animals

Mill supplies and all other materials

Miscellaneous expenses

Wages

United
States.
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PRODUCTS INCLUDED UNDER THE HEAD OF "ALL OTHER PRODUCTS" IN TABLE 2, LUMBER MILLS AND SAW
MILLS, BY INDUSTRIAL GROUPS OF STATES AND TERRITORIES : 1890.

CLASSES OF PEODnCTS.

Total

.

Agricultural implements

Ax helves and ox yokes

Baskets, butter dishes, and fruit crates

Beehives

Boat stock and boat oars

Carriage and wagon stock, in shape:

Hubs and hub stock ^

Spokes

All other wheel stock, panels, and poles

Car stock, in shape

Chairs and chair stock, in shape

Clapboards

Cloth boards

Clothespins

Clothes racks

Cooperage

:

Barrels, casks, tierces, and hogsheads

Butter tubs

Cheese boxes

Hoops

Tubs and pails

Cooperage and cooperage stock, not elsewhere specified ,

Excelsior fiber

Ladders

Match cards and splints

Measures

Mine props

Novelties, toys, and fancy goods

.

Paving materials

Pencil stock

Sawdust sold -

.

Sounding boards

Scaleboards

Shakes

Shipbuilding material, in shape

Shooks '
-

Telegraph arms and insulator pegs

Toothpicks and cigar lighters

Trunk slats

Turned and shaped goods, not elsewhere specified

:

Brush and die blocks

Butchers' blocks

Cutting blocks

Dowel pins, umbrella sticks, and spindles

Handles

Last blocks and lasts

Plane stocks

Pumps and water piping

Eaft pins

Soils.

Saddletrees

Sap sprouts -

Shoes, wooden

Shoe pegs and trecn.;ii';

Skewers

Spools and bobbins .'

Stirrups, wooden

Miscellaneous turned and shaped goods, not elsewhere specified.

Veneers from domestic woods

Washing machines

"Whip and harness stock

"Windmill material

"Wooden ware not specified

United
States.

$20, 980, 752

125, 000

30, 000

2, 000, 000

7,000

100, 000

775, 000

1, 560, 000

1, 400. 000

130, 000

610, 846

350, 000

15, 000

150, 000

4,000

314. 000

261, 000

150, 000

1, 000, 000

1, 250, 000

045, 752

500, 000

100, 000

100, 000

6,000

150, 000

250, 000

300, 000

160, 000

10, 000

100, 000

10, 000

413, 654

10, 000

160, 000

50, 000

150, 000

50, 000

55, 000

10, 000

10, 000

175, OOO

2, 500, 000

150, 000

2,500

400, OCO

10, 000

26, 000

10, 000

1,000

15,000

150, 000

100, 000

500, 000

25, 000

150, 000

1, 500, 000

15, 000

15, 000

6,000

1, 490, 000

Eastern
group.

Lake
group.

278, 673 $3, 557, 295

11,800
I

3,000
j

3,000

612,000 130,000

4,500
j

2,600

2,000 I 1,000

169, 000

125, 000

56, 873

10, 000

260, 000

350, 000

16, 000

135, 000

82,

260,

130,

45,

535,

178,

226,

60,

50,

6,

60,

200,

1,000

100, 000

10, 000

100, 000

30, 000

136, 000

1,000

50, 000

10, 000

155. OUO

406, 000

50, 000

2,500

152, 000

12, 000

1,000

50, 000

900, 000

57, 000

210, 000

186, 000

43, 127

90, OOO

30, 000

10, 000

364, 000

175, 000

85, 762

125, 000

16, 000

50, 000

10, 000

160, 000

8,000

15, 000

8,000

10, 000

346, OOO

20, OOO

10, 000

6,000

15, 000

16, 000

40, 000

220, 000

1, 114, 916

Central
group.

$7, 826, 428

97, 200

Southern
group.

$2, 315, 733

660, 000

95, 000

366, 000

1, 005, 000

950, 000

30, 000

177, 000

4,000

165, 000

10, 000

550, 000

275, 000

687, 000

119, 000

10, 000

10, 000

41,000

6, 000

10, 000

10, 000

1, 636, 000

100, 000

78, 000

5,000

10, 000

100, 000

125, 000

26, 000

60, OCO

155, 144

15, COO

16, 000

296, 084

16, 000

Pacific

group.

$574, 777

533, 877

2,000

40, 000

234, 000

300, OOO

83, 000

16, 000

34, 000

275, 000

96, 000

6,000

150, 000

150, 000

1,000

20, 000

.102,000

50, 000

2,000

10, 000

174, 856

22, 000

24, 123

5,000

15, 000

5,000

413, 664

50, 000

Miscel
Ianeons
group.

$427, 846

24,000

50, OOO

50, OOO

60, 846

21, 000

1, 000

2,000

16, 000

5,000

90, 000

4,000

5,000
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Particular attention is directed to the item in Table 2, "Tolls received for custom sawing", amounting to-

$9,589,580. This amount represents only earnings for the use of plant and cost of labor. It does not include cost

of material, except the comparatively small item of mill supplies, because it is " custom work " usually performed

for owners of raw material who are not manufacturers and have not made census returns as such. Therefore no

official data are furnished for a statement of the cost of such material or value of its product. Assuming $3 per

1,000 feet arbitrarily to be the average toll for custom sawing, this toll used as a divisor, with the total amount of

toll as a dividend, produced 3,196,527 thousand feet as the aggregate quantity of product represented by " custom

sawing", which quantity apportioned among the respective states, according to the receipts of toll reported and

reckoned at the average value of mill product per 1,000 feet, will considerably increase the total value of sawed

lumber in these states.

TIMBBE PRODUCTS NOT MANUFACTUEED BY MILLING ESTABLISHMENTS.

Timber products not manufactured by milling establishments were reported on a separate schedule, " Special

schedule No. 5a, timber products". The compilation of data received on this schedule is presented in Tables 5,.

6, and 7, but the statistics do not fully represent the extent and value of the industry which the inquiry was

intended to embrace. The instructions respecting this inquiry issued to enumerators and special agents directed

that it should be presented to all operators engaged in productive industry in forest growth which does not come-

within the scope of the schedule for agriculture and whose operations are not connected with lumber or saw mills.

The returns for establishments that had offices in cities were secured by the special agents appointed to collect

statistics of manufactures; all other establishments were reported by the general enumerators while engaged in

enumerating the population.

Upon completing the canvass it was found that no reports whatever were obtained from some districts having

an extensive forest area, it having been impracticable to examine and verify the returns obtained by enumerators

during the brief period they were at work, and equally so to obtain additional returns by means of correspondence

after the conclusion of the canvass.

Had the instructions been strictly followed, the data obtained would have enabled a full presentation of

statistics to be made respecting the forest crop of the country. Among the important items for which the reports

are incomplete may be mentioned wood used as fuel and for the manufacture of charcoal, material for wood pulp-

and for distilled products, uncultivated vegetable substances used in the manufacture of medicines, uncultivated

nuts, wood used for fencing, and timber cut for railway ties and for mining.

It will be observed that the data contained in Table 2 for "Lumber mills and saw mills", under the head of

"Materials used", show 13,087,846 thousand feet (board measure) of logs purchased daring the census year, for

which the sum of $92,677,446 was paid, and this material for the mill should appear as the product of the logger.

That the total reported for this class of product is quite deficient is indicated by its discrepancy from the quantity

known to have been purchased and used during the census year by lumber and saw mills.

Although the totals do not represent the industries in their entirety, the statistics are valuable as showing the

relations of capital, wages, materials, and miscellaneous expenses to the value of product in various sections of

the country, and they are summarized for the United States under these heads, as follows:

TIMBER PRODUCTS NOT MANUFACTURED BY MILLING ESTABLISHMENTS, INCLUDING TAR AND TURPENTINE: 1890.

i

CLASSIFICATION OF ESTABLISHMENTS.

Number of establishments reporting

Capital

:

Direct investment

Value of hired property

Miscellaneous expenses

Average number of employ6a (aggregate)

.

Total wages

Of&cers or firm members

:

Average number

Total wages

All other employes

:

Average number

Total wages

Animals in use

:

Average number ,

Cost of keep

Cost of materials used

Value of products Jk

Total.

*3

tu,

603, 461

423, 318

887, 0-26

61, 457

287, 099

$13,

$12

956

$541, 503

60,501

.3, 745, 596

20, 853

;l, 847, 679

513, 118

367, 186

Timber
products.

1,606

$61, 541, 086

$1, 396, 818

$3, 708, 364

46, 142

$11, 353, 608

907

$514, 559

45, 235

$10,839,049

22, 053

$1,479,426

$11, 006, 678

$34, 289, 807

Tar and tur-
pentine.

670

$4, 062, 375

$26, 500

$178, 662

15, 31.5

$2, 933, 491

49

$26, 944

15, 266

$2, 906, 547

4,800

$368, 253

$2, 506, 440

$8, 077, 379
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TAE AND TUEPBNTIl^E.

• Owing to its peculiar _ conditions and its economic importance, a distinct report was obtained for the

manufacture of tar and turpentine. A special schedule of inquiry was sent to all.manufacturers whose post ofiice

addresses could be obtained. The data thus obtained are shown in detail in Table 8.

The following comparative summary presents the leading statistics of the tar and turpentine industry by
totals for the United States, as reported at the censuses of 1870, 1880, and 1890:

COMPARATIVE StJMMAEY, TA:R AND TURPENTINE : 1870, 1880, AND 1890.

Number of eatablishments reporting

Capital (6)

Miscellaneous expenses

Average number of employes (aggregate)

.

Total wages

Officers or firm members

:

Average number

Total wages

All otber employes

;

Average number

'Eotalwages

Cost of materia used

Value of products ^-

1870 (o)

227

$902, 225

2,638

$476, 284

(C)

(e)

(e)

(e)

$2, 146, 090

$3, 585, 225

1880

508

$1, 866, 390

(c)

10, 535

$1, 623, 061

(«)

(«)

(«)

(e)

$2, 324, 637

$5, 876. 983

1890

670

$4, 062, 375

d$646, 915

15.315

$2, 933, 491

49

$26, 914

15, 266

$2, 906, 547

$2, 506, 440

$8, 077, 379

a See remarks in regard to the depreciated cui*¥Mi<jy of 1870, page 595.

6 Value of hired property is not included in the capil^j-eported in 1890, because It was not included in the reports of previous census years.

cNot reported.

^Includes cost of keep of animals.

e Not reported separately.

The principal products consist of spirits of turpentine and resin, and the quantity and value of each, as

reported for the respective states at the census of 1890 are shown in the following statement

:

QUANTITY AND VALUE OF SPIRITS OF TURPENTINE AND RESIN,
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There is reason to believe that the amounts reported under the head of " Capital invested " in timbered land

in some instances are no criterion of the present value of the laud, because it has been partly stripped of timber

and the investment does not appear to have been credited with the value of such timber. To what extent this

affects the totals the census data furnish no means of accurately determining.

It should be understood that the items of (capital invested, area of timbered land, and principal varieties of

timber are statements of fact; the items of quantity of merchantable standing timber and its value are estimated.

To what extent the result approaches the total forest area or the total quantity of standing timber in the

respective states can not be determined, as complete data are not available.

So far as complete reports were received, the data presented in the following statement may Xh^^eilare be

considered as showing the investment in timbered land by the manufacturers of lumber and cognate ijroducts

only, the area in acres of such land in the respective states, its estimated average product per acre of merchantable

timber, and the average value per 1,000 feet (board measure) of the timber as it stands in the forest. The area of

the land as given under the head of " Ownership" shows the area owned according to location of the principal

ofSiceof the_establishment reporting, while under the head of "Location of land" the land is credited to the state

in which it is located.

TIMBERED LAND OWNED BY MANUFACTURERS OF LUMBER AND COGNATE PRODUCTS, BY STATES AND TERRITORIES:
1890.

STATES AND TERRITORIES.

The United States

Eastern group.

Maine

INew Hampshire.

Vermont

Massachusetts

—

Khode Island

Connecticat

New York

I'ennsylvania

INew Jersey

Delaware

Lake group.

Michigan .

.

Wisconsin -

Minnesota

.

Central group

.

Ohio

Indiana

Illinois

"West Virginia.,

Kentucky

Tennessee

Missouri

Southern group

-

Maryland

Virginia

!N"orth Carolina

.

South Carolina

,

Georgia

Florida
,

Alabama

Mississippi

Xouisiana

Arkansas

Texas

ACCORDING TO OWNERSHIP, (a)(6)

Number of
establish-
ments

reporting.

9,757

3,180

371

256

403

223

12

76

707

,066

38

28

638

444

110

1,637

289

340

79

184

176

210

359

2,916

141

311

459

244

301

129

372

257

105

360

237

Capital
invested.

$195, 440, 827

32, 083, 627

Area in acres.

27, 664, 626

5, 058, 634

3, 547, 326

2, 199, 973

1, 768, 894

704, 998

17, 800

175, 205

4, 683, 615

18, 793, 104

137, 550

55, 162

110,616,505

54, 357, 754

42, 263, 259

13, 995, 492

13, 424, 796

1, 612, 770

992, 086

1,316,776

1, 743, 611

4, 722, 742

903, 260

2, 133, 551

19, 308, 112

402, 675

851,589

2,301.492

1, 153; 960

2, 610, 885

2, 276, 311

1,627,127

1, 227, 968

1, 432, 878

2, 069, 806

3, 353, 422

1, 570, 546

465, 461

400, 483

43, 826

1,507

11,525

986, 106

1, 500, 208

8,405

4,567

10, 702, 226

5, 707, 350

3, 968, 917

1, 025, 959

2, 490. 784

106, 864

62, 871

111, 078

302, 912

948, 861

291, 083

663. 215

7, 609, 937

38, 358

204, 706

1, 004, 840

433, 355

1, 381, 230

1, 087, 775

576, 119

594, 763

534, 095

701, 732

1, 052, 964

a The capital and land are credited to the state in which the principal office of the establishment is located.

b Includes government license to cut timber ou 25,680 acres located in Canada.

The land is credited to the state in which it is located.

ACCORDING TO LOCATION OF LAND. (6) (c)

Area in acres.

27, 664, 626

Average
quantity of
merchantable
timber per

acre.
(Feet, board
measure.)

4, 870, 197

1, 677, 740

370, 991

405, 076

24,829

1,547

12, 445

963, 676

1, 400. 851

8,355

4,687

9, 787, 930

4, 363, 563

4, 153, 698

1, 270, 669

2, 499, 297

81, 214

60, 501

34. 306

449, 822

086, 286

210, 213

667, 955

8, 791, 397

50, 323

211, 653

1,141,662

416, 615

1, 403, 810

867, 786

936, 151

975, 311

982, 328

950,134

855, 624

6,529

3,599

6,546

8,099

11, 173

5,570

8,074

5,631

10, 104

4,986

8,192

6,638

7,255

6,223

5,876

4,719

6,582

6,278

3.495

7,059

3,014

7,345

4,495

6,007

7,167

6,646

5,413

8,714

4,657

3,743

5,852

6,801

8,219

6,049

6,448

Estimated total
quantity of
merchantable

timber.
(Number of
1,000 feet,

board measure.)

Average
value per
1,000 feet

as standing
timber.

31, 796. 155

6, 038, 999

2, 428, 659

3, 280, 592

277, 417

8,617

100, 476

6, 426, 638

14, 154, 701

41,660

38, 396

64, 973,-573'

31, 656, 743

25, 850, 239

7,466,591

11, 795, 030

534, 550

379, 839

119, 916

3, 175, 426

2. 972, 443

1, 610, 140

3, 002, 716

52,811,681

360, 644

1, 406, 624

6, 179, 966

3, 630, 291

6, 536, 972

3, 248, 014.

S; 478, 385

6, 632, 927

8, 073, 400

5, 747, 636

5, 516, 823

2.03

1.48

2.03

1.91

3.30

4.02

4.15

1.99

2.25

5.60

2.26

3.26

2.80

3.81

3.32

2.44

3.17

5.03

2.68

2.16

4.01

1.49

1.24

0.98

2.86

1.26

1.66

0.99

0.86

0.99

0.87

0.61

0.94

1.03

0.87

Estimated
total value.

$409, 620, 990

64, 555, 776

8, 960, 690

4, 934, 024

6, 282, 006

915, 515

34, 637

417, 013

10, 803, 652

31, 888, 080

233, 253

86, 906

212, 037, 525

88, 691, 423

93, 547, 423

24, 798, 679

28, 823, 522

1, 692, 207

1, 911, 009

321, 296

6, 848, 732

11, 921, 873

2, 399, 600

3, 728, 805

52, 017, 470

1. 032, 136

1, 770, 896

9, 624, 802

3, 579, 319

6, 653, 174

3,213,998

4, 745, 982

4, 063, 170

7, 626, 868

5, 922, 671

4 778, 451
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TIMBERED LAND OWNED BY ^MANUFACTURERS OF LUMBER AND COGNATE PRODUCTS—Continued.

STATES AND TERRITOEIES.

,
Number of

' establisli-

j

ments
Toporting.

Pacific group .

California

Oregon

"Washington

.

200

223

248

Miscellaneous gi'oup.

Colorado

Idaho

Indian territory -

Iowa

Kansas

Montana

Nebraska

New Mexico

North Daliota . .

.

South Dahota

Utah----'

Wyoming

Canada (a)

56

5

5

6

7

2

U
2

2

ACCORDING TO OWKESSHIP.

Capital
invested.

$15, 723, 214

8, 443, 004

2, 231, 380

5, 018, 830

4, 284, 673

148, 080

16, 960

4, 040, 128

6,210

19, 700

4,960

6,715

9,120

25, 600

3,500

2,700

Area ill acres.

1, 559, 729

587, 167

229, 343

743, 219

243, 316

08, 930

2,735

245

2,070

491

1,275

1,840

3,215

180

560

ACCOEDIXG TO LOCATION OF LAND.

Area in acres.

Average
quantity of
merchantable
timber per

acre.
(Feet, board
measure.)

1, 600, 349

596, 867

249, 111

754, 371

89, 776

68, 930

2,735

2,500

5,735

245

2,070

491

1,275

1,840

3,215

ISO

560

25, 680

33, 961

40, 742

35, 242

28, 172

7, 921

30, COO

4,716

11, 898

14, 058

2,754

11, 039

5,000

8,886

8,889

17, 714

6,330

Estimated total
quantity of
merchantable

timber.
(Number of
1,000 feet,

board measure.)

54, 349, 311

24, 317,791

8, 779, 193

21, 252, 327

700, 780

480, 334

21, 665

75. 000

27, 049

2,915

29, 100

1,352

14, 075

9,200

28, 570

1,600

9,920

162, 560

Average
value per
1,000 feet

as standing
timber.

$0.94

1.07

0.62

0.92

1.28

1.10

1.09

1.00

3.65

3.60

0.99

2.18

1.69

4.00

2.03

3.26

1.00

2.73

Estimated
total value.

$60, 843, 83&

25, 962, 58a

5,407,212

19, 474, 03a

899, 499

626, 260'

23, 584

75, 000'

98, 683

10, 507

28, 814-

2,946

23, 755

36, 80O

58, OOO

5,20»

9,920

443, 360'

a Includes government licenije to cut timber on 25,680 acres located in Canada-

EASTEEN GEOUP.

The principal varieties of timber reported in Maine comprise spruce at an average stumpage value of $1.50

per 1,000 feet, pine at $3.90, hemlock at $1.63, poplar at $2.35, birch at $1.12, and cedar at $2.58. A considerable

range appears in the stumpage values reported, since they depend on so many conditions of growth and
accessibility to market. The value of spruce varies from $1.00 to $3.00 per 1,000 feet; that of pine from $2.50 to

$5.50, the minimum price being for second growth, or sapling pine, and themaximum for virgin timber. The values

reported for hemlock include, in some cases, the value of the bark, the value of the stripped timber for manufacture

into lumber being usually reckoned at from 50 cents to $1.00 per 1,000 feet. Maine contains a considerable growth

of canoe birch, which is largely utilized for the manufacture of spools, shoe lasts, and pegs.

The principal variety of commercial timber reported in Xew Hampshire and Vermont is s]3ruce, together with

a considerable quantity of hemlock and some hard woods. The average area comprised by the individual reports

is much less than that in Maine, and this fact may explain the larger average product per acre derived from the

smaller holdings. A considerable quantity of pine, mostly second growth, is reported in New Hampshire. The
timber of chief economic value in Massachusetts, Ehode Island, and Connecticut comprises pine of second growth

and chestnut.

The principal commercial timber of northern New York consists of spruce, having an average value of $1.72

on the stump, interspersed with hemlock, cedar, and occasional pine groves. Stated in their rank, according to

the quantity reported, the commercial timbers of Pennsylvania, and their average stumpage value, are hemlock,

$1.45; pine, $4.45; chestnut, $3.00; oak, $3.66; maple, $3.27; birch, $5.00; cherry, $10.00, and beech, $2.00. The
timber growth in New Jersey and Delaware is not sufficient to give it economic importance, what is manufactured

being for local use and consisting jDrincipally of pine, oak, chestnut, and cedar.

LAKE GEOUP.

This group stands first in the quantity and value of its forest products, which consist principally of white

pine lumber, although enough remains of the hard wood, which formed the original forest cover for the southern

portion of Michigan, to furnish material for important industries. The principal body of white pine now remaining

in Michigan is found in the northern peninsula in conjunction with the pine of Wisconsin, whose principal forest

area is in the northern half of the state. The bulk of the white pine now standing in the United States is located

in the northeastern part of Minnesota and is tributary to the Mississippi river and to Lake Superior. The
consumption in Michigan, Wisconsin, and Minnesota of merchantable standing timber of all varieties by the
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manufacturing industries operating mills, whose reports are presented herewith, is shown to have aggregated

about 11,000,000 thousand feet, board measure, during the census year, and it also appears that manufacturers'

holdings of such timber will supply them but a few years longer at the present rate of consumption. The quantity

of timber in reserve is principally standing on lands owned by the federal and state governments.

Selected varieties of commercial importance in the Lake group are given in the following statement, which

also shows for each variety the average product of merchantable timber per acre and the average value on the

stump

:

TIMBERED LAND, LAKE GROUP, BY STATES: 1890.

[Board measure.]

VARIETIES.

Ash
Beech, birch, aiuT maple

Cedar

Ekn
Hemlock

Oak

White pine

White and INorway pine

MICHIGAN.

Average
]iroduct
])eT acre
in feet.

8,397

6,123

5,163

1,907

4,745

7,086

6,063

Average
value per
1,000 feet.

$3.18

1.80

1.38

1.18

1.05

3.59'

4.07

3.52

WISCONSIN.

Average
product
per acre
in feet.

6,409

3,825

6,762

4,661

4,766

5,398

10, 092

Average
value per
1,000 feet.

1.64

3.34

0.96

2.96

4.00

3.49

MINNESOTA.

Average
product
per acre
in feet.

2,786

3,000

al4, 210

Average
value per
1,000 feet.

1.62

2.92

4,843

5,738

ill, 357

3.00

3.21

1.85

a Includes one report of 160 acres, containing elm and basswood, averaging 30,000 feet per acre.

b Includes 1,012,800 acres of railway land which average but 1,154 feet per acre; the remaining 6 ,617 acres average 4,347 feet per acre.

CENTRAL GEOUP.

The predominant species or groups of species found in this group of states comprise the broad leaved trees

described by Prof. G. S. Sargent at the Tenth Census under the head of "The deciduous forest of the

Mississippi basin and the Atlantic plain ". Selected varieties of commercial importance are given in the following

statement, which shows for each variety its average product of merchantable timber per acre, and the average

value per 1,000 feet, board measure, on the stump

:

TIMBERED LAND, CENTRAL GROUP, BY STATES: 1890.

[Board measure.]
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SOUTHEEN GEOUP.

The manufacture of lumber aud the utilization of forest material constitute an important part of the extensive

industrial development which has occurred in the southern states during the last decade. The consumption of

the pine of N^orth Carolina, Alabama, Mississippi, Louisiana, Texas, and Arkansas has been enormously increased,

aud the products have obtained a much wider domestic distribution, due to increased railway facilities and the

constantly decreasing supply of timber in the older lumbering sections of the country. The following statement

shows for the respective states comprising this group the average growth per acre and the average stumpage

value in 1890 of selected varieties of timber of commercial importance

:

TIMBEEEU LAND, SOUTHERN GROUP, BY STATES: 1890.

[Board measure.]
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Previous to 1880 the redwood had been practically destroyed in the neighborhood of San Franciscobay, both
north and south, and through the entire extent of this forest the trees most accessible to streams and railroads

had been culled. Heavy bodies of redwood are still standing, however, in the Santa Cruz region, and in

Humboldt county, in the valleys of the Bel and Mud rivers, and Redwood creek. The largest number of mills

engaged in the manufacture of redwood are located upon Humboldt bay, principally at Eureka and Areata.

The following estimates of the quantity of accessible redwood standing within the limits of the Pacific coast

redwood belt in 1890 were prepared by Mr. A. C. Tibbetts, secretary of the Humboldt Lumber Manufacturers*

Association

:

REDWOOD.
FEET (B. M.).

Total :.... 97,504,800,000

From Oregon boundary to the month of Redwood creek 12,012,000,000

From the month of Redwood creek to the mouth of Mud river 11, 472, 000, 000

From the mouth of Mud river to the mouth of Eel river 11, 232, 000, 000

From the mouth of Eel river to the mouth of Matole river 14, 256, 000, 000

From the month of the Matole river to the mouth of Catonavia creek 12, 864, 000, 000

From the mouth of Catonavia creek to the mouth of Russian river .• 34, 668,800, 000

In the Santa Cruz region 1,000,000,000

ESTIMATED CUT FOR THE CENSUS YEAR ENDING MAY 31, 1890.

FEET (B M.).

Total . 317,274,000

Sawed lumber 237, 274, 000

Sawed shingles and shakes 25, 000, 000

Split railroad ties 40,000,000

Split posts, shakes, etc 15, 000, 000

OOMPAEATIVB VALUES OP EAW MATERIAL AND PRINCIPAL PRODUCT.

The statement on the following page contains (1) the average value per 1,000 feet, board measure, of all

timber reported as standing in each state; (2) the average value on the stump of the standing timber which was
used by mill establishments; (3) the average price paid for logs bought by mill establishments; (4) the average

value at the mill of sawed lumber of all kinds reported in feet, board measure.
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VALUES OF RAW MATERIAL AND PRODUCT PER 1,000 FEET, BOARD MEASURE, BY STATES AND TERRITORIES: 1890.
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Table 5 presents in detail, by states and territories, the statistics concerning establishments engaged in the

manufacture of timber products other than those produced by milling establishments.

Tables 6 and 7 show the data concerning employes and wages for this class of establishments.

Table 8 shows detailed statistics for the manufacture of tar and turpentine.

The average number of months employed and the average monthly earnings, as shown in Tables 3 and 6, are

computed from individual returns. The average number of employes reported by each establishment is multiplied

by the number of months einbraced by the term of operation. Aggregating such results of individual returns, the

number of months required for 1 employ^ to perform the labor is obtained. This number divided by the number
of employes gives the true average number of months employed, and divided into the total wages, the true average

monthly earnings.

The totals for some items shown in the accompanying tables will not agree with the totals for apparently the

same items given in the tables on manufactures in Part I. This is due to the fact that the tables in Part I present

the figures uuder general heads common to all classes of industry, which necessitates combinations of a different

character from those adopted for this report.

Table 1.—COMPARATIVE STATEMENT, LUMBER MILLS AND SAW MILLS, BY STATES AND TERRITORIES: 1870, 1880,

AND 1890.
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Tablb 1.—COMPARAtlVE STATEMENT, LUMBER MILLS AND SAW MILLS, ETC.—Continued.

STATES AND TEEEITOEIES.

Indian territory (a) .

Tear.

Number
of estab-
lisbm entB
report-
ing.

Iowa.

Kan.sas.

Kentucky.

Maine

.

Maryland

Massacbusetts .

Micbigan

Mississippi

-

Missouri

.

Montana

.

Nebraska .

Nevada .

New Hampshire .

New Jersey

New Mexico .

New York .

Nortb Carolina .

North Dakota (c)

.

Ohio

Oklahoma (d)
,

Oregon

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1870
1880
1890

1890

1870
1880
1890

-4^

545
328
137

195
1<6
27

662
670
595

152
175
122

1,099
848
831

369
212

644
606
464

1,571
1,649
1,918

207
234
317

265
296

806
881
748
/
31

50
38
31

18
«

(i)

723
680
531

285
284
110

12
26
•26

3,610
2,822
1,664

523
776
688

2,230
2,352
1,427

165
228
300

Capital.

$16, 000

3, 925, 001

4, 946, 390
17, 487, 825

642, 955
262, 975
70, 866

1, 724, 686

2, 290, 568
6, 554, 974

541,800
903, 950

5, 586, 598

6, 614, 876
6, 339, 396

11, 883, 447

1, 055, 600
1, 237, 694

1, 449, 795

2, 054, 829
2,480,340
6, 002, 033

26, 990, 450
39, 260, 428

110, 990, 328

3,311,140
6, 771, 145

28, 321, 062

1, 153, 917
9-i2, 595

4, 433, 229

3, 241, 670

2, 867, 970

7, 658, 118

146, 000
208, 200
831, 323

152, 200

93, 375

96, 539

193, 500
132, OOO

2, 428, 193
3, 745, 790
6, 222, 380

2, 238, 900
1, 657, 395
1,646,530

47, 100
74, 675

193, 335

15, 110, 981
13, 230, 934
20, 734, 448

1, 175, 950
1, 743, 217
5, 319, 589

118, 830

6, 191, 679

7, 944, 412
11,735,666

16, 605

913,202
1, 577, 875
7, 542, 835

AVEBAGE NUMBEE OP EMPLOYES AND TOTAL WAGES.

Aggregates.

Average
number.

3,782
2,989
7,011

1,161
516
120

2,497
2,6ill

6,782

1,054
976

3,091

8,506
6,663
8,932

1,245
1,239
1,678

2,291
1,970
3,214

20, 068
24,235
46, 592

2,952
2,854

10, 783

1,954
1,170
4,434

3,900
3,603
5,740

161
142
629

202
140
162

324
35

3,398
3,104
4,651

1,145
768
674

63
172
330

15,409
11, 446
13, 164

2,361
3,029
6,651

138

8,237
9,317

13, 056

35

579
3,777

Total wages.

$12, 800

995, 962
825, 244

2, 153, 582

282, 663
66, 767
16, 179

482, 683
671, 939

1, 798, 855

284, 953
200, 063

1, 249, 460

2, 449, 132

1, 101, 142

2, 519, 609

259, 551
223, 786
389, 747

569, 300
431, 612

1, 194, 253

6. 400, 283

6, 967, 905
14, 677, 436

880, 028
924, 473

3, 383, 765

580, 056
197, 867

1, 287, 391

1, 031, 513
669, 644

1,569,062

80, 965
47, 945

325, 497

47, 102
29, 313
50,197

153, 930
9,892

725, 304
548, 556

1, 459, 929

369, 835
179, 693
230, 583

35, 425

24, 240
161, 981

3, 438, 601
2, 162, 972
3, 598, 607

379, 611
447, 431

1, 336, 895

25, 810

1, 535, 909

1, 708, 300
3, 722, 951

6,670

261, 785
242, 154

1, 660, 671

Males
above

16 years.

UL-

3,563
2,526
6,647

1, ]53
607
118

2,425
2,506

1,038
943

3,039

8,463
6,480
8,766

1,229
1,216
1,688

2,266
1,940
3,195

19, 252
22, 732
45, 799

2,899
2,732

10, 740

1,907
1,123
4,374

3,789
3,408
5,628

161
142
628

202
136
162

324
35

3,379
3,056
4,490

1,122
760
665

63
172

14, 720
11, 066
12, 729

2,329
2,938

8,046
8,769

12, 639

35

686
566

i,752

Females
above

15 years.

17

31

63
143
299

14
22
16

Children.

202
463
265

7
9
2

94
108

41
183
60

16
23
69

25
30
4

743
1,360
494

100
27

32
47
38

100
96
32

Cost of mate
rials used.

^

645
389
219

29
91
64

179
548
335

$23, 900

3, 302, 782
4, 141, 885
7, 945. 831

822, 028
447,449
43, 298

1, 805, 591
2, 410, 743

4, 370, 822

519, 938
1, 187, 059

3, 073, 144

6, 872, 723

4, 951, 957

5, 950, 780

674, 858
1, 106, 796

840, 257

2, 065, 375
1, 904, 105

2, 682, 932

14, 347, 661
32, 261, 372
45, 605, 543

2, 193, 965
4, 629, 055'

13, 670, 811

828.793
1, 219, 116

2, 852, 530

3, 428, 235

3, 215, 292

4, 212, 768

172, 098
278, 098
516, 575

118, 975
164, 878
63, 552

135, 450
162, 810

2, 471, 427
2, 272, 991
2,471,838

1, 612, 802
989, 979
692, 537

40, 083
117,055
172, 321

11, 228, 613

9, 119, 263

8, 716, 806

970, 294
1, 577, 139
3, 007, 183

36, 045

5, 038, 678
8, 896, 106

7, 592, 798

13, 900

358, 273
1, 331, 342
2, 979, 202

Value Of
products,
including

receipts from
custom work
and repair-

ing.

iZ_

$41, 950

5, 794, 285

6, 185, 628
11, 829, 065

1, 736, 381
682, 697
86, 621

3, 662, 086
4, 064, 361

7, 889, 082

1, 212, 037
1, 764, 640
5, 699, 744

11, 305, 747
7, 933, 868

10, 907, 438

1, 501, 471
1, 813, 332

1, 695, 282

3, 556, 870
3, 120, 184
5, 109, 998

31, 946, 396
52, 449, 928
73, 484, 306

4, 299, 162
7, 366, 038

21, 013, 010

2, 160, 667
1, 920, 335

5, 670, 774

6, 363, 1)2
5, 265, 617
7, 487, 844

430, 957
527, 695

1,178,380

278, 205
265, 062
154, 945

432, 500
243, 200

4, 286, 142
3, 842, 012

5, 017, 062

2, 745, 317
1, 627, 640

1, 215, 524

121, 225
173, 930
389 761

21,238,228
14, 356. 910
16,467,811

2, 000, 243
2, 672, 796
5, 767, 687

76, 173

10,235,180
13, 864, 460
15, 161, 730

27, 260

1,014,2)1
2, 030, 463
5, 994, 915

a No report received prior to 1890.

b None reported in 1890.

c See Dakota.
d Part of Indian territory prior to 1890.
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Table 1.—COMPARATIVE STATEMENT, LUMBER MILLS AND SAW MILLS, ETC.—Continued.

611

STATES AND TEBBITOBIES.

Pennsylvania . .

.

Ehode Island . .

.

South Carolina..

South Dakota (a)

Tennessee

Texas

Utah

Vermont , . .

Virginia

"Washington

"West Virginia . .

.

"Wisconsin

Wyoming
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Table 2.—DETAILED STATEMENT, LUMBER MILLS AND

STATES AND TERRITOHIES.

The United States.

Alabama...
Alaska
Ariaona ...

Arkansas..
California .

Colorado
Conneotieut.
Delaware- .

.

Florida ,.

Georgia

Idaho
Illinois
Indiana
Indian territory.
Iowa

Kansas
Kentucky .

liOuisiana .

Maine
Maryland .

Massachusetts.
Michigan
Minnesota
Mississippi
Missouri........

Montana
Nebraska
New Hampshire .

New Jersey.-'
New Mexico ......

New Tork
North Carolina.
North Dakota..
Ohio
Oklahoma

Oregon
PennsylTania - -

Rhode Island .

.

South Carolina.
South Dakota..

Tennessee .

Texas
Utah
Vermont...
Virginia . .

.

"Washington ...

West Virginia.
"Wisconsin

Nnm ber
ot estab-

lish-

ments
report-
ing.

50 "Wyoming.

437
10
i

523
221

109
157
47
202
434

41
357

1,603

27
695
122
831
212

464
1,918

317
338
748

31
531
110
26

5

1,427

300
1,853

29
328
41

787
284
30

736
638

310
428
853
17

Value of
hired

property.

$9, 170, 707

145, 420
21,350

145, 720
64, 600

31, 781
43, 780
24, 196

128, 110
86, 225

9,250
257, 015
596, 048

161, 760

5.075
372, 734
71,130

448. 146
116, 970

247, 950
863, 150
314, 175
155, 300

312, 795

34, 400
230, 060

91, 775
6,750

933, 260
91, 622

984, 075
8,400

89, 100
975, 450
22, 250
78, 225
7,100

262, 950
84,515
32, 900
95. 540

176, 700

133, 200
15, 800

206, 455
7,500

$496, 339, 968

Direct investment.

Aggregate.

$129, 124, 147

7, 225, 170
105, 727
212, 975

6,818,943
15, 833, 636

838, 656

1, 010, 656
252, 791

5, 398, 499
4, 884, 568

419, 880
4, 056, 562

11, 238, 573
16, OOO

17, 487, 825

70, 865

6, 554, 974

6, 586, 598
11, 883, 447
1, 449, 795

5, 002, 033
110, 990, 328
28, 321, 062
4, 433, 229

7, 658, 118

831, 323
96, 539

6, 222, 380
1, 646, 530

193, 335

20, 734, 448
6, 319, 589

118,830
11,735,666

16, 605

7, 542, 835

43, 522, 780
125, 921

1, 727, 215
251, 255

7, 186, 127

10, 674, 707
196, 983

7, 615, 495
4, 364, 702

19,445,429
4,641,072

84, 419, 243
160, 049

Timbered
land

(tributary
to mill).

1, 452, 039

1, 570, 740
6, 042, 554

77, 710
92, 040
37, 410

1, 157, 426

1, 056, 915

12, 600
236, 691

771, 040

3, 990, 628

4,210
369, 360
698, 963

1, 678, 897
208, 980

320, 240
35, 585, 723
5, 800, 444

746, 253
1,107,314

17, 780
4,200

1, 208, 350
102, 951

4,890

3, 477, 995
1, 128, 912

8,130
1, 381, 076

1, 744, 731
15, 338, 632

11, 150
3.80, 633
22, 400

554, 775
2, 806, 901

2, 100
1, 439, 680

647, 302

3, 839, 172
8.52, Oil

31, 181, 210
2,100

Logging {conducted by milling establishments).

Total.

iO, 442, 226 $13, 695, 450

1, 477, 428
2,198

100, 000
785, 696

3, 674, 633

160, 381
59, 027
28, 847

705, 920
1,070,500

67, 225
266, 951
691, 632

400

1, 398, 050

7,775
427, 701
668, 439

1,516,734
141, 755

332, 171
14,806,556
4. 547, 065

598, 851
734, 904

61, 060
2,240

476, 636

49, 230
31, 100

2, 306, 560
623, 465

Tools, im-
plements,
and live
stock

.

$10, 555, 328

987, 921

926, 802
4, 747, 921

6,370
333, 333
28, 650

402, 292
1,356,612

20, 021
754, 603
490, 348

975, 376
540, 061

11, 149, 790
1,947

321, 502
478

50, 000
334, 083
662. 983

126, 946
37, 032
20, 447

149, 010
419, 213

33, 075
78, 424

338, 059
400

48, 625

6,350
119, 324
148, 881
483, 120
72, 495

200,711
2,595,190

664, 837
131, 635
251, 914

32, 795
1,760

280, 215
38, 130
28, 060

524, 141
207, 302

320, 313

260, 109
928, 380

4,570
161, 000
23, 850

183, 784
356, 995

8,471
366, 933
248, 805

279, 038
149, 869

1, 995, 001
1,375

Hallways
and equip-

ment.

311,970
1, 897, 948

442, 115
677, 391

1,400
390

2,591

2,550

76
44,260

175, 640
2,260
4,425

2,085
1, 233, 509

169, 200
312, 373
135, 481

2,000

80, 700
50

185, 400
157, 845

211, 891
1, 200, 889

132, 475

30, 357
730, 615

153, 450
152, 343

191.933
118, 036

1,150,677

Canals or
chutes.

$462, Oil

125, 301

5,400
69, 050

3,500

2,600
200

3,300

110

"666

9,590

'13,285'

7,967
24, 038
2,400

400

3,850
1,620

2,050

18, 175
27, 660

8,150

5,325
900

4,600
400

33, 760
7,460

65, 820

Hiver
improve-

1, 232, 188

5,825
72, 300

5,050
1,710

1,000
2,800

lOO

2, 600

54,150

56, 760
12, 000

75, 644
425, 191
281, 507

2,260

4,250

95, 950
9,269

32, 825
190, 099

5. 060
21, 287
1,000

33, 025
3,675

18, 250
37, 750

733, 331

nsed in
transpor-
tation.

$3, 743, 422

30, 300
1,720

41, 580
486, 873

200
150

2,000
56, 100
14, 350

35, 750
66

"23,'i74

2,175
19, 500

145, 350
23, 600

1, 651, 618
74, 500
44,700
63, 000

1,000

60, 680
43, 800

11, 150

92, 425
3,230

5.720
35, 675

2,760
6,600

171,400
1,200

610, 001
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CAPITAL—continued.

Direct investment—Continued.

Logging, etc.—Con-
tinued.

Saw logs,

bolts, hewed
timber, ties,

posts, etc.

(not deliver-

ed at mill)

.

$26, 178, 891

188, 400

5,000
60, 554

385, 538

9,695
18, 395
6,200

44,350
18, 102

25, 000
137, 387
285, 630

All other
capital
investea

specifically
in logging.

$4, 574, 936

1, 115, 581

1,200
171, 817
226, 456
703, 544
24,640

34, 856
8, 478, 133

2, 187, 736
93, 740

268, 031

845
490

66, 295
7,600
2,000

1, 215, 090
66, 400

272, 407
2, 105, 037

1,800
17, 193
4,100

158, 240
90, 700
10, 200

144, 470
35, 678

209, 105
165, 198

5, 647, 568
512

75, 570

45,000
26, 284
99, 936

19, 390
3,450
200

6,795
39, 594

3,450
11, 200
65, 076

.200, 620

150
26, 385
97, 962

112, 425
5,695

18, 875
414, 948

., 145, 157
14, 103
24,818

370

23, 975
3,450
1,050

231, 449
37, 229

62, 890

38, 970
292, 626

8,365
700

13,816
120, 440

350
49, 325
42, 847

71, 900
60, 649

1, 057, 492
60

Mill plant.

Total.

$134, 513, 342

2, 790, 443
94, 505
80, 200

2, 533, 013

2, 997, 654

278, 245
503, 261

132, 660

2, 236, 115

1, 818, 299

190, 400

1, 279, 565

4, 422, 715
6,000

3, 082, 964

42, 280
2, E38, 533
2, 089, 452

4, 256, 129
636, 581

2, 142, 745
22, 055, 487
G, 969, 265

1, 856, 423
8, 314, 990

200, 300
51, 895

2, 366, 999
760, 417

108, 637

8, 037, 385
2, 449, 756

58, 300

5, 007, 882

11, 380

2, 900, 413

9, 037, 529
76, 735

761, 569
104, 025

2, 798, 661

3, 223, 393
78, 502

2, 642, 782

2, 078, 284

8, 016, 691

1, 309, 417
13, 943, 589

81, 877

Lumber an(^ saw mills.

Total.

$121, 562, 226

2, 272, 771

88, 205
65, 200

2, 149, 340
2, 801, 679

219, 295
488, 301
125, 310

2, 034, 215

1, 672, 680

173, 500
1,190,830
4, 069, 830

6,000

2, 757, 314

35. 680
2, 319, 648
1, 849, 402
4, 047, 467

586, 366

1, 898, 176
21, 195, 746
6, 027, 731
1, 601, 053

2, 703, 430

172, 875
51, 895

2, 213, 259
673,717
106, 236

7, 336, 608
2, 109, 241

54, 300

4, 684, 297
11, 380

2, 641, 433

8, 469, 960
70, 735

730, 804
95, 875

2, 441, 654
2, 477, 142

67, 272
2, 365, 357
1,773,063

7, 226, 703
1, 159, 159

12, 299, 266
61, 877

Land.

$25, 075, 154

373, 282
4,250

600
348, 442
392, 420

16, 745
158, 760
18, 665

' .'511,302

169,191

17, 210
190, 240
639, 212

400
629, 898

1,460
261, 828
652, 620
786, 686
76, 978

528,185
4, 009, 096
1, 912, 326

162, 435
894, 891

25, 375
3,470

362, 934
368, 712
3,761

1, 837, 628
291, 728
9,800

887, 494
280

752, 808

1, 495, 464
13, 870

126, 762
6,115

674, 051
298, 809
4,530

310, 146

408, 614

2, 329, 706
131, 341

2, 185, 563

1,302

Buildings.

$28, 760, 003

515, 004
26, 350
10, 500

442, 826
822, 635

22, 950
114, 025
26, 545

396, 026
376, 123

29, 715
236, 847
742, 730

300
- 636, 135

2,770
697, 280
328, 438

1, 351, 5?0
105, 060

671, 458
5, 196, 922
1, 165, 260

350, 430
450, 937

33, 150
9,500

787, 859
123, 905
14,3H5

2, 206, 735
381, 018
6,960

985, 382
1, 350

612,440
2, 149, 982

17, 115

103, 396
16, 860

426, 791
617, 220

8, 420
791, 027
262, 787

1, 517, 282
169, 371

3, 189, 303

9, 000

Machinery,
tools, and

implements.

$67, 727, 069

1, 384, 486
67, 605
54, 100

1, 368, 072

1, 686, 624

179, 60C
216, 586
80, 100

1, 126, 888
1, 137, 366

126, 676
763, 743

2, 677, 888
5,300

1, 491, 281

31, 450
1, 460, 640

968, 344
1, 910, 361

404, 318

798, 632
11, 989, 728
2, 960, 165

988, 188
1, 357, 602

114, 350
38, 925

1, 062, 466
181, 100
88, 100

3, 292, 245
1, 436, 495

37, 660
2, 811, 421

9,750

1, 376, 185
4, 824, 614

39, 760
501,t666

72, 900

1, 440, 812
1,661,113

54, 322

1, 264, 185
1,101,662

3, 378, 715
868, 447

6, 924, 400

61, 675

Planing mills operated by lumber manufacturers.

Total.

$11, 244, 354

292, 093
6,300

15, 000
310,811
184, 976

58, 460
14, 400
7,350

184, 038
126, 063

16, 900
73, 135

324, 436

279, 050

6,500
195, 345
203, 625
189, 837
49, 075

221, 045
761, 854
872, 817
280, 225
577, 670

23, 425

133,116
86, 400
2,401

612, 427
165, 385
4,000

358, 635

253, 705
641, 640

6,000
25, 560
8,075

337, 772
590, 360

11, 230

,216, 915
193, 236

712, 330
118, 661

., 544, 089
. 20,000

Land.

1, 328, 181

39, 710

26, 673
19, 280

18, 900

1,650
400

24, 595
13, 895

7,025
26, 630

17,960
77, 925
31, 970
8,650

51, 725
149, 730
350, 485
18, 850

406, 065

600

23, 655
61, 450

1

83, 875
16,425

59, 300

33, 835
68, 248

2,510
400

66, 420
37, 990
4,300

26, 310
32, 906

282, 300

12, 660
202, 929
4,000

Buildings.

$2, 613, 631

74, 690

6,000
64, 497
34, 195

10, 500
3,150
2,300

38, 383
25, 125

2,800
17, 160
99, 765

48, 200

2,500
49, 885
61, 700
66, 662

7,675

63, 976
173, 343
165, 021
90, 925
42, 026

4,825

34, 600
9,750

200

150, 480
29, 360
1,500

94, 125

51, 630
116, 958

Machinery,
tools, and
imple-
ments.

$6, 402, 692

177, 693
6,300

10, 000
219,641
131, 500

29, 050
9,700
4,650

121, 060
86 043

14, 100
48, 960

198, 040

194, 860

4,000
127, 500
74, 000
101,305
32, 850

106, 345
438, 781
357, 311
170, 450
129, 680

18, 000

74, 860
25, 200
2,200

378, 072
119, 600
2,600

206, 210

4,700
400

99, 010
101, 370
2,600

43, 600
65, 965

88, 860
29, 086

469, 246
6,000

168, 240
856, 434

6,000
18, 360
7,275

182, 342
451,000
4,330

176, 005
104, 366

341, 180
76,915
881,914
10, 000

Dry kilns.

$1, 706, 762

225, 579

72, 862
11,000

600
500

17, 862
20, 556

15, 600
88,450

46, 600

100
23, 540
36, 425
18, 825

150

23, 525
97,887
68, 717
75, 146
33, 890

4,000

20, 625
300

88,460
176, 130

24, 960

6,275
26, 929

5,206
75

19, 235
155, 891

31, 510
111, 985

78, 668
31,697

100, 234
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Table 2.—DETAILED STATEMENT, LUMBER MILLS AND

STATES AND TERRITORIES.

The United States .

Alabama...
AlasKa
Arizona. .-

Aritansas

.

California.

.

Colorado
Connecticut

-

Delaware . .

.

Florida
Georgia

Idaho
Illinois
Indiana
Indian territory .

Iowa

Kansas
Kentucky .

Louisiana.

.

Maine
Maryland .

.

M asaachusetts

.

Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire

.

New Jersey
New Mexico

New York
Nortii Carolina .

North Dakota ...

Ohio
Oklahoma

Oregon
Pennsylvania . .

.

Khode Island . .

.

South Carolina .

South Dakota...

Tennessee .

Texas
Utah
Vermont. ..

Virginia . .

.

Washington . .

.

"West Virginia

.

Wisconsin
Wyoming.

CAPITAL—continued

.

Direct investment—Continued.

Live assets.

Total.

$172, 260, 253

1, 605, 260
9, U24

32, 775

1, 929, 494,

3, 118, 795

322, 320
356, 328
53, 874

1,299,038
938, 794

149, 665

2, 274, 355

5, 353, 186
9,600

9, 016, 283

16, 600
3,219,380
2, 129, 744
4,431,687

463, 479

2, 206, 877
38, 542, 562
10, 944, 288
1, 232, 702
2, 500, 910

652,183
38, 204

2, 170, 396
633, 932
48, 708

6, 912. 508

1, 217, 456
52, 410

4,398,788
5, 225

1, 970, 889
14, 898, 6H8

31, 666
251, 680
96, 180

3, 430, 300

3, 287, 801

96, 360

2,778,430
1, 118, 768

6, 624, 190

1, 839, 593

28, 144, 654
74, 125

Logs and
bolts at mill.

$31, 437, 143

203, 645
2,874
6,150

219, 284
424, 678

11, 042
32, 864
3,278

174, 799
165, 180

20, 005
329, 369
919,979
3,400

355, 706

1,700
1, 236, 709

678, 730

1, 682, 945
68, 861

563. 537
5, 623, 802

2, 091, 540
261, 232
185, 707

181, 145
5,027

699, 609
168, 534

3,329

1, 611, 905
245, 195

1,610
893, 471

3,490

380, 666

2, 6U(I, 643

1,800
47, 229
9,246

609, 749
369, 407
10, 800

775, 036
223, 070

1, 092, 989
453, 636

5, 955, 207
9,375

Lumber or
other

products on
hand.

$74, 094, 959

570, 388
4,679

26, 750
838, 787

1, 308, 913

133, 399
198, 275
23, 295

538, 781
343, 165

77, 910

1, 152, 547

2, 116, 659
3,000

4, 108, 847

7 975
1,080^076

681, 161
1, 562, 439

206, 696

856, 109

16, 990, 104
4, 698, 078

404, 331

1, 373, 371

158, 390
19, 638

747, 226
199, 949
15,210

2, 735, 693
447, 750
35, 640

2, 013, 107
700

601, 977

6, 228, 791
16, 241

101, 606
37, 460

878, 069
249, 727

30, 285
366, 867
477. 666

1, 765, 185
043, 883

13, 791, 991
28, 375

Cash, bills

and accounts
receivable,
and all

sundries not
elsewhere
reported.

731, 327
1,571
875

871,423
1, 385, 204

177, 879
125, 189
27, 301

585, 455
430, 449

51, 740
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MISOELLANKOUS
EXPENSES—continued.

Interest
paid on
cash nsed
in the

business.

$4, 076, 113

31, 496

25
56, 300

100, 504

8,716
6,245

902
45,372
36, 363

2,809
30,688
80, 199

600
78, 482

377
89, 487
27, 769

108, 039
11,386

66, 734
967, 402
334, 984
37, 630

79, 586

17, 261
1,242

42, 187

10, 517
2, 403

164, 119
36, 097

300
107, 465

160

59, 323
195, 137

925
6,721
2,311

75, 234
109, 548
4,046

77, 793
35, 538

130, 594
36,643

768, 264
1,190

All
sundries

not
elsewbere
reported.

1, 787, 956

65, 920

2,200
39, 908
85, 099

6,638
4,886

630
58, 040
32, 012

3,600
177, 582
143, 142

231, 627

1,590
120. 667
49. 850
48,735
1,965

103, 676
570, 465
260, 745
26, 715
111, 018

3,851
960

13, 460
8,507

336, 677
24,266

138, 625
100

96, 978
210, 586

145
4,283
. 425

64,706
73, 576

835
17, 689
54, 161

120, 606
27, 448

441, 997
775

AVERAGE NUMBEK OF EMPLOTfiS AND TOTAL WAGES.

Summary.

Aggregate.

ATeragi
number. Total wages,

(o)

460, 349

10, 493
91

164

10, 608
9,192

1,342
1,156

688
5,875
9,513

422
5,302

18,371
51

7,303

156
8.176
4,081
17,134
2,210

4,289
81, 027

, 19, 724
7.680
8453

1,162
206

8,062
777
442

20, 296
9,972

138
14,413

35

6,457
39, 978

245
4,100

548

9,614
11, 064

324
10, 434
9,153

10, 207
6,163

63, 861
118

$126, 776, 227

2, 907, 960

22, 736
104, 600

3, 146, 959

3, 863, 930

502, 088
392, 275
128, 536

1, 950, 662

2, 500, 739

139, 210
1, 346. 662

6, 574, 097
18, 100

2, 218, 410

23, 264
2, 228 471
1, 599, 395

3, 476, 025

490, 665

1, 598, 572
22, 389, 411

4, 9J4, 813
2, 140, 229

2, 184, 471

467, 755
65, 864

1, 966, 797

263, 369
211, 041

4, 963, 841

1, 994, 177
25, 810

4, 112. 992
6; 570

2, 492, 170
10, 328, 271

85, 138
713, 206
167, 116

2, 506. 615
4, 142, 814

88, 747
2, 356, 180

1, 942, 052

6, 102, 340
1, 623, 879

15, 184, 087
44, 318

Males above 16 years.

Number,
(a)

10,319
91
164

10, 454
9,155

1,335
1,165

618
6,783
9, 380

418
5, 223

17, 818
61

6,939

153
8,060
4,029

16, 967
2,120

4,270
80, 234
19, 681
7,620
8,041

1,151
206

7,891
768
440

19, 861

9,901
138

13, 996
35

6,432
39, 680

244
4,100

645

9,470
11, 024

323
10,324
8,728

10, 171
6,110

62, 8.'!7

116

"Wages.

$125, 931, 686

2, 971, 623
22, 735

104, 600

3, 141, 319
3, 863, 654

600, 953
391, 676
125, 986

1, 937, 554

2, 487, 341

138, 510
1, 337, 129
5,481,110

18, 100

2, 162, 676

23, 064
2, 215, 600
1, 584, 106
3, 447, 034

480. 284

1,693,733
22,267,919
4, 898, 362
2, 132, 766
2, 161, 801

467, 335
65, 864

1,935,829
261, 869
210, 481

4,914,124

1, 986, 984
25.810

4, 058, 240
6,670

2, 487, 652
10, 281, 982

84, 738
713. 206
156, 675

2, 489, 492
4, 136, 484

88, 732
2, 838, 995
1, 893, 616

5, 094, 643
1,617, 131

16, 102, 143

43, 768

Females above
15 years.

Num-
ber.

2,462

2
8

251

38
107
31

16
299
16
22
80

116
3

2

216
17

21
114

1

3

22
9

1

63
337

26
10

332
1

$444, 324

660
8,526

6,060
6,560

600
1,610

51, 066

1,752
12, 639

21, 272
5,300

4,499
60, 236
2,682
2,554

19, 378

420

24, 129
800
560

21, 974
1,438

20, 836
400

440

2,766
1,788

16
9,176

38, 026

6,782
2,018

64, 036
250

Children.

Num-
ber.

8,268

70
63

101

2

71
302

2

108
14
60
59

4
494
27

219
64

4

184

122
31

11
43
142

1

$400, 217

23, 847

5,080
1, 850

2,660
6,958
7,848

200
7,923

41,921

33, 683

200
11, 119
2,650
6,719
5,081

340
61, 256
3,769
4,920
3,292

5,839
700

24, 743
6,765

42, 448

950
25, 393

14, 367
4,642

8,010
10, 410

2,015
4,730

18, 809
300

Logging.

Total.

Average
number.

(a)

67
3,796
4,004

402
128

1,636
3,696

60
988

2,549
12

292

36

1,394
900

8,202
532

1,076
34, 436
8,941
3,246
2,413

523
44

3,401
103
112

7,132
3,321

2,680
21,315

69
1,655
186

1,466
4,244

96
4,063
3,173

2,570
1,866

30, 606
6

Total wages.

8, 991, 794

1,161,239
662

46, 460
1, 078, 089
1, 869, 366

178, 675
122, 487
24, 150

552, 442
928, 465

13, 990
198, 878
800, 345

6,300
64, 828

7,085
429, 616
349, 935
955,416
100, 918

404, 319
7, 711, 976
1, 521, 048

832. 838
615, 409

142, 258
5,667

506, 868
32, 786
49, 060

1, 365, 234
657, 282

831,499
4, 862, 148

23, 030
286, 073

58, 855

312, 000
1, 569, 893

26, 991
666, 333

680, 414

1, 042, 109
459, 626

5, 138, 574
2,240

Employed in woods.

Num-
ber.

2,182
1

42
2,762

337
304

485
1,519

12
19

29

1,260
605

3,941
421

'885

21,685
3,799
1,638
1,608

428
44

2,138

3,230
1,926

1,070

1,386
7,162

89
1,148

168

762
2,033

62
2,212
1,629

1,223
1,213

18, 877
3

$22, 920, 082

584, 126

155
26, 660

•785, 818
1, 498, 777

135, 089
89, 181
16, 968

281, 468
622, 956

12, 490
98, 260

486, 807
6,300
4,286

5,885
388, 597
173, 789
497,856
77, 923

340, 739
5, 025, 646

699, 663
430, 117
402, 648

117, 835
6,667

321,396
30, 536
24, 501)

633, 384
371, 909

297, 957

461, 048
2, 013, 783

14, 680
- 194, 952

53, 416

163, 703
739, 298
16, 885

361,692
274, 134

578, 164
307, 664

8, 266, 897
1,700
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2
3

i
6
6

7
8
9
10
H
12
13
14
16
16

17
18
19
20
21

22
23
24
25
26

27
28
29
80
31

32
33
34

36

STATES AND TEREITOEIES.

Tlie United States

.

Alabama .

.

Alaska
Arizona . .

.

Arkansas..
California .

Colorado
Connecticut

.

Delaware
Florida
Georgia

Idaho
Illinois
Indiana
Indian territory ,

Iowa

Kansas—
Kentucky .

Louisiana..
Maine
Maryland.

.

Massachusetts.
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire.
New Jersey
New Mexico

New York
North Carolina .

North Dakota .

.

Ohio
Oklahoma

Oregon
Pennsylvania. .

.

Ehode Island...
South Carolina .

South Dakota .

.

Tennessee .

Texas
Utah
Vermont. .

.

Virginia . .

.

"Washington
"West Virginia

.

"Wisconsin
Wyoming

AVBBAQE NnMBER OF EMPLOTfiS AND TOTAL WAGES—Continued.

Logging—Continued.

Employed in trans
portation of logs.

Num-
ber.

34, 909

773
4
25

710
627

91
42
20

283
930

12
198
526

12

122
221

2,383
72

133
3,775
2,097

656
558

95

852

"33'

1,337
658

666
7,753

440
7

27
718
816

538
4,597

2

198, 379
407

19, 800
200, 078
257, 544

39, 481
16, 818
4,552

91, 254
243, 658

1,600
38, 797

151, 873

1,680

37, 219
85, 146

220, 314
15, 738

41, 595
606, 544
260, 611
172, 652
120, 106

24, 423

122, 752

"'21,' 760'

228, 943
143, 832

80, 223

140, 141
1, 054, 647

79, 823
1,840

68, 553
352, 332

8,300
126, 194
157, 859

216, 125
125, 574
638, 741

540

Employed by con-
tractors.

Estimated
number.

324
279

10
66
20

527
241

305
504

12
264

1,878

67
8,975
3,046

952
347

411
7

20

738
6,400

20
67
11

366
1,316

7

1,123
828

648
104

7,132

"Wages.

378, 735

92, 193
118, 044

4,105
16, 488
3,630

179, 720
61, 841

61,821
161, 666

58, 862

1,200
3,800

91, 000>

237, 246
7,267

21, 985
2, 079, 886

660, 874
260, 069
92, 655

61, 720
2,250
2,.8(I0

502, 907
141, 541.

5,861

240, 310
1, 793, 718

- 8, 460
11, 298
3,600

79, 744
478, 263

1,806
178,647
148, 421

247, 820
26, 397

1, 233, 936

Mill operations.

Total.

Average
number,

6,123
86
97

6,712
4,688

904
754
560

4,239
5,917

372
4,314

16, 822
39

7,011

120
6,782
3,091
8,932
1,678

3,214
46, 692
10, 783
4,434
5,740

629
162

4,651
674
330

13, 164
6,65]

138

13, 056
35

3,777
18, 663

186
2,445

362

8,148
6,820

228
6,381
5,980

7,637
4,308

32, 765
113

Total wages.

$87, 784, 433

1, 836, 721
22, 173
58, 150

2, 068, 870
1, 994, 666

323, 413
269, 788
104, 386

1,398,120
1,572,284

125, 220
1, 147, 784
4, 773, 752

12, 800
2, 153, 682

16, 179
1, 798, 856

1, 249, 460
2, 519,- 609

389, 747

1, 194, 253
14, 677, 436
3,383,766
1, 287, 391
1, 569, 062

325, 497
60, 197

1, 459, 929
230, 683
161, 981

3, 698, 607
1, 336, 895

25,810
3, 722, 961

6, 670

1, 660, 671

6, 466, 123
62, 108

427, 133
98, 260

2,194,615
2, 672, 921

61, 756
1, 609, 847
1, 361, 638

4, 060, 231
1, 164, 254

10, 046, 413
42, 078

Officers or firm members.

Males above 16
years.

Num-
ber.

335
165

49
101
32
136
213

10
237

1,199
1

138

14
460
93

428
129

327
1,730
297
230
447

16
23
289
43
14

1,412

1,415

223
706

7

171

910
175
15

284
524
890

$7, 934, 060

168,762
3,000

380
176, 171
la, 438

30, 433
55, 282
9,136

103, 260
110, 848

6,675
90, 721

604, 000
1,000

123, 631

2,024
193, 933

91, 826
184, Oil

45, 909

160, 668
1, 233. 291

249, 154
111,545
151, 825

11, 700
8,700

106, 786
26, 170

10, 256

486, 009
152, 463

541, 383
1,400

141, 341
394, 960
3,961

63, 247
6,815

321, 872
176, 237
8,375

217, 020
120, 076

297, 464
172, 969
734, 179

2,875

Females above 16
years.

Num-
ber.

64 $34, 080

Clerks.

Males above 16
years.

1,100
1,175

,950

600
9U0
215

400
7,480

400

870
3,210

800

1,260
70

9,290

Num-
ber.

106
2

80
101

2
74
73

2
42
126

33
676
205
79
71

94

76
197

26
2

79
132

2

27
55

192
54

465
3

$2, 674, 213

66, 855
648

49,624
70, 117

2,145

792
61, 881
39, 265

900

28, 778
74, 149

115, 983

600

61, 883
74, 630
50, 728
9,750

30, 175
494, 066
170, 781
46, 162
50, 948

7,980
1,000

34, 988
7,438

94, 038
27, 716
3,300

76, 034

53, 865
163, 841

66, 290

93, 140
1,800

17, 160
34, 477

160,891
31, 794

326, 317
1,400
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AVEEAQE NUMBER OF EMPLOyl];S AND TOTAL WAGES—Continued.

Mill operations—Continued.

Clerks—Con-
tinued.

Females above 15
years.

Num-
ber.

"Wages.

117 $46, 845

1,200

600

5 1,860
1 : 1,300

1,694

2,456'

1,899
10, 067
1,470

220
2,180

Operatives, skilled and unskilled.

Males above 16 years.

1,460

6
i

2,015
1

1

75

3,350
400

600
250

600
1,440
5,283

Number.

252,129

5,469
78
94

5,983
4,208

816
635
336

3,591
5,374

345
3,893

lU, 227
38

6,183

100
5,854
2,773
7,928
1,369

2,660
41, 851
9,945
4,022
4,898

579
138

3,965
669

10, 646
6,011

135
10, 656

29

3,429
16, 918

171
2,195

6,764
6,316
209

5,493
4,933

7,032
3, .593

30, 034
95

$73, 723, 635

1, 557, 227
18, 625
57, 770

1, 767, 667
1, 741, 680

272, 790
209, 738
79, 609

1,213,981
1, 388, 025

114, 895
1, 003, 104

3,816,730
11, 800

1,819,797

13, 355
1, 444, 786

1, 028, 709
2, 166, 377

308, 166

938,444
12, 383, 137
2, 875, 447
1, 110, 260
1, 284, 748

296, 397
40, 497

1, 209, 228
184, 273
150, 765

2, 830, 804
1, 127, 382

22, 610

2, 883, 624

5,170

1,454,847
4, 731, 222

56, 343
358, 508
89, 345

1, 732, 339

2, 269, 353
51, .506

1, 403, 677
1, 122, 630

3, 633, 700
932, 016

8, 586, 254
36, 678

Females above 15

years.

Num-
ber.

24
29

2
7

146

7
2

67
21

5
213
11
6

44

"Wages.

$249, 524

18

8
1

48
36

16
5

271
1

520

400
7,176

4,400
4,000

500
610

34, 446

12, 676

1,162
832

13, 119
4,300

1,600
35, 737
1,112

834
9,498

420

17, 875
600
160

2,698
9,819

Children.

Num-
ber.

2,616

1,816
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Table 2.—DETAILED STATEMENT, LUMBER MILLS AND

STATES AND TBREITOKIES.

The United States

Alabama
Alaska
Arizona
Arkansas
California

Colorado
Connecticut
Delaware
Florida
Georgia

Idaho
Illinois

Indiana
Indian territory
Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire
New Jersey
New Mexico

New York
North Carolina
North Dakota
Ohio
Oklahoma

Oregon
Pennsylvania
Rhode' Island
South Carolina
South Dakota

Tennessee
Texas
Utah
Yermont
Virginia

"Washington
"West Virginia
"Wisconsin
"Wyoming

MATERIALS USED.

Aggregate
cost.

$186, 451, 664

3, 035, 549
29, 636
61, 395

3, 406, 331
2, 225, 071

366, 597
586, 954
161, 238

2, 058, 195
2, 077, 578

167, 172
2, 665, 673
9, 649, 175

17, 200
7, 879, 993

35, 761
3, 908, 199

2, 683, 260

4, 883, 691
712, 054

2, 212, 666
36, 882, 853

11, 943, 262
1,820,301
3, 498, 460

378, 960
56, 866

1, 825, 889
651, 736

109, 181

7, 166, 499

2, 227, 225
36, 045

7, 117, 995
13, 900

2, 022, 394
10, 126, 079

85, 986
595, 635
110, 696

615, 269
495, 381
92, 757

006, 344
176, 204

6, 742, 798
2, 430, 859

27, 329, 117
49, 776

$36, 619, 456

In operations other than planing mill.

Obtained in woods.

Total cost.

417, 474

14, 600
427, 198
764, 996

49, 607
86, 681
25, 120

186, 414
376, 741

1,500
243, 271

1, 186, 815
6,000

96, 428

6, 200
140, 800
107, 446
633, 526
106, 452

420, 195
13, 603, 705
1, 639, 439

317, 084
269, 650

54, 326
2,270

367, 892
26, 762
24, 500

834, 105
303, 490

327, 960

316, 204

3, 047, 523
10, 110

124, 612
21, 398

220, 969
494, 208

1,625
366, 732
251, 879

346, 989
316, 883

7, 940, 768
300

Standing timber.

Quantity.
(Number of
1,000 feet,

scaled
measure.)

13, 669, 086 $34, 417, 861

9,500
443, 309
378, 616

38, 322
20, 897
12, 820

214, 483
385, 583

2,900
76, 151

192, 904
600

23, 162

850

84, 799
89, 840

274, 475
39, 165

110, 065
3,198,213

559, 830
323, 305
207, 664

67, 950
1,470

176, 737
6,217

15, 600

432, 615
270, 827

105, 048

290, 137

1, 384, 963
3,840

121, 095
11, 050

141,206
585, 625
4,270

191, 390
206, 774

330, 710
138, 686

2,103,512
300

Cost.
(Stampage
value.l

362, 106

9,600
360, 629
577,133

43, 832
85, 031
23, 720

169, 494
311, 987

1,500
240, 844

1, 168, 884
5,000
91,828

5,200
134, 709
81, 345

688, 098
104, 969

273, 770
13, 050, 868
1, 576, 918

304, 696
269, 925

29, 326
2,270

345, 977

25, 162
24, 300

818, 282
283, 495

323, 461

289, 296
2, 968, 089

10, 110
111, 362
20, 798

211, 428
437, 059

1,525
364, 032
236, 730

266, 560
296, 875

7, 526, 550
300

Logging
supplies.
(Cost.)

$2, 101, 595

65, 368
5

6,000
66, 569

187, 863

5,775
550

1,400
16, 920
64, 764

2,427
16, 031

600

6,091
26, 100
45, 428
1,483

146, 426
562, 837
62, 521
12. 488

9i625

26, 000

21,915
600
200

16, 823

19, 995

26, 909
79, 434

13, 260
600

9,541
57, 149

12, 700
16, 149

79, 429
19, 008

414, 218

Purchased at mill.

Total cost.

$109, 331, 382

1, 638, 426
17, 904
16, 695

1, 641, 712
1, 010, 686

231, 448
473, 669
107, 598

1, 484, 045

1, 304, 581

134,202
1,699,202
7, 790, 928

12, 200
5, 421, 985

30, 661
3, 519, 003
2, 117, 606

3, 633, 867

461, 922

1, 327, 084
19,765,947
5, 084, 157

787, 079
1, 866, 184

200, 675

64, 595

1, 160, 939
468, 856
80, 206

4, 928, 711
1,536,834

36, 045
5, 814, 538

13, 900

1, 160, 602

5, 9U9, 823
66,141

446, 668
61, 923

3, 324, 634
1,619,281

73, 977

1, 684, 456
1, 529, 267

6, 223, 477
1, 626. 446

10, 269, 122

43, 676

Logs.

Quantity
(Nuraber'of
1,000 feet,

board
measure.)

13, 087, 816

246, 185

3,146
1,300

201,091
122, 644

40, 499
34, 319
12, 838

249, 276
232, 501

14, 950
161, 124
639, 242

690
482, 606

3,327
397, 793
277, 619
425, 007
54, 483

112, 733
2, 264, 709

666, 289
143, 275
193, 614

31, 556
8,474

130, 242
36, 428
10, 760

548, 961
288, 605
6,819

684, 266
1, 980.

198, 668
868, 737
5,311

96, 876
11, 800

395, 283
268. 345

10, 118
226, 829
232, 201

825, 967
189, 550

1, 136, 029
6,006

Cost at -mill.

$92, 677, 446

1,451,230
16, 185
12, 676

1, 125, 507
729, 786

211, 611
441,463
96, 325

1, 396, 199

1, 149, 225

119, 835

1, 557, 663

6, 184, 581
11,900

5, 173, 766

27 901
2, 962, 204

2, 03C, 911

3, 377, 469
400. 085

15, 316, 360
5, 069, 001

658, 436
1, 583, 976

183, 625
49, 651

868, 957
430, 001
77, 929

4, 367, 089
1, 329, 928

35, 780
4, 922, 680

13, 900

1, 042, 380
6, 402, 139

63, 185
398, 594
56, 348

2, 864, 674
1, 430, 998

70, 378
1,424,309
1, 266, 923

4, 732, 124
1, 490, 437
8, 038, 774

38, 070

Bolts.

Number of
cords.

Cost at mill

1, 049, 666 $4, 228, 721

34, 889
17, 839

2,000
1,430

1,040
12,538

308, 488

4,939

160
43, 109

35, 629
2,173

30, 205

7,750
38, 458

27, 934
750

69, 256
16, S90

189,918

3,970
38, 926

310
700

67, 852
6,686

10, 208
24, 650

35, 700
12, 865

200, 992
75, 266

6,750
6,720

6,100
35, 804

1, 296, 709

16, 390

1,000
232, 162

115, 362
30, 960

27, 840
145, 104

149, 200
4,611

244, 050

68, 822

606, 784

13, 672
126, 983

1,700
6,650

317, 277
18,240

44, 038
121, 663

110, 794

62, 040

a Products of forest operations that did not become material for the mill.
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MATBBIALS USED—Continued,

In operations other than
planing mill—Continued.

Purohased at mill—Cont'd.

Mill supplies.
(Cost.)

$4, 815, 331

100, 007
1,719
4,020

133, 613
169,410

17, 963

10, 962
4,200
61,381

123, 561

6,842
50, 661

186, 320
300

120, 388

1,361
103, 919
63, 992

104, 470
16, 277

56, 688
933, 907
200, 092
75, 944
97, 593

16, 940
4,534

59, 882
10, 736
2, 217

155, 574
86, 944

265
157, 060

All other
materials.

(Cost.)

82, 814
315, 455

1,131
26, 612
5,255

119,402
128, 782
3,364

83, 016
68, 365

250, 421
47, 879

539, 359
3,731

Planing mills.

$7, 609, 884

08,485

81, 600
36, 225

1,974
18, 164
7,073

20, 715
26, 075

1,425
65, 074

132, 318

111, 441

296
220, 728
16,702
36, 566
4,610

157, 331

1, 516, 680
415, 064
24,860
39, 511

110
410

72, 900
23, 608

60

161, 998
51, 140

Total cost.

$40, 600, 816

158, 014

21, 836
65, 246

125
14, 812

320

33, 281
41, 261

235
33, 093
82, 426

130, 138

35, 090
1, 690, 989

1,875

999, 649

11, 727
30, 200

, 437, 421
449, 389

85, 542
27, 804

28, 520
387, 736
396, 256

31, 470
723, 200
663, 432

2, 362, 680

248, 396
458, 210

616, 198
163, 680

465, 387

3, 613, 201

4, 619, 666
716. 138

1, 362, 726

123, 960

307, 058
157,118
4,475

,403,683
380, 901

945, 491

546, 588

, 168, 733
9,735

24, 255
27, 375

Rough lumber.

Quantity.
(Number of

1,000 feet, board
measure.)

3, 882, 696

103, 918
623

1,600
166, 826
32, 822

5,493
1,355
3,250

38, 647
48, 461

2,340
41, 795
35, 386

Cost at mill.

$39, 902, 746

23, 794
35, 866
54, 773
11, 849

40, 429
257, 759
374, 389
69, 874

116, 144

8,193

1, 069, 666
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Table 2.—DETAILED STATEMENT, LUMBER MILLS AND
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SAW MILLS, BY STATES AND TERRITOEIES: 1890—Continued.

PRODUOTS—continued.

Forest products—Con-
tinued.

Hewed tim-
ber—Cont'd.

Value.

1,975

550

5,250

2,600
168

600

9,200
350

All other
forest

products.
(Value.)

$1, 352, 865

2,375

1,055
2,110

8,7U2

35, 089

900

800
948

180
600

1,350

45, 347

14, 500
27, 474

750

110
200

12, 980

350

5,000
70

30, COO
11, 710

10, 000

21, 485
215, 721

468
20

4,888

400
4,675
4,000

150, 255
5,800

12, 765

4,660
614,516

6,400
15, 390
15, 400

175
1.716
2,100
8,050

., 2, 808

2,000
99, 352

Mill products other than planing mill.

Total value.

$335, 837, 620

6, 707, 113
39, 446

110, 790
6, 749, 048

7, 271, 726

1, 068, 109
342, 057

4, 760. 705
5, 617, 906

351,140
4, 233, 670

18, 699, 414
41, 950

8,971,990

74, 196

7, 153, 607

4, 807, 566
9, 920, 132
1, 341, 813

4, 240, 420
63, 781, 299
14, 279, 030

4, 649, 210

5, 800, 196

986, 930
149, 448

4, 558, 274
919, 491
365, 561

14, 042, 084

5, 070, 200
76, 173

13, 402, 136
27, 260

4, 903, 538
24, 898, 088

155, 550
1,895.049

290, 959

7, 315, 709

8, 258, 635
197, 640

5, 396, 100
4, 913, 813

13, 034, 654
4, 546, 311

38, 316, 643
116, 462

Exported in feet, board measure.

Total.

Quantity. Value.

23, 845, 046

689, 480
2,816
5.320

537, 884
517, 781

79,951
48, 957
23, 466

411. 869
575, 152

27, 800
221, 810
755,407

522
571, 166

4,037
423, 185
303, 726
697, 481
82, 119

211,588
4, 300, 172

1, 084, 377
464, 417
402, 052

89, 511
8,561

277, 063
34, 062
26, 112

925, 417
514, 692

6, 821
566, 315

2,030

446, 483
2, 133, -316

7,633
198, 764
21,412

460, 261
842, 648

14, 320
384, 476

415, 512

1, 063, 584
301, 958

2, 866, 153
6,417

$272, 020, 740

6. 469, 920
39,117

106, 290
5, 078, 967
6, 536, 820

939, 860
916, 677
268, 312

1, 207, 074

6, 088, 282

313, 650
-3, 306, 035
12, 685, 460

16, 660

7, 834, 399

66, 606

5, 523, 116

3, 846, 304
7, 007, 928

994, 327

2, 986, 129
50, 396, 911
12, 432, 696

4, 396, 717

4, 715, 673

968, 670
96, 894

3, 012, 699
649, 589
293, 267

10, 914, 982

4, 409, 529
70, 473

8, 371, 027
26, 660

4, 640, 658
21,855,263

129, 055
1, 602, 389

258, 969

5, 83^, 166

7, 610, 960
187, 960

4, 200, 886

3, 996, 073

11,288,710
3,968,819
32,280,88)

98, 642

Agricultural implement
stock.

Quantity.
(Number of
1,000 feet.)

716

7,869

84
50
80

108

347
6,037

614

'lis

122
2,990

81
552

2,963

95

403
37
1

3,209

12
463

2

166

1,138
51

183
76

811
856

Value.

$582, 338

163, 633

2,585
1,500
1,600
1,408

7,140
154, 709

1,310

2,517
1,045

3,690
40, 686
1,093
6,983

59, 114

1,631

5,472
791

18
61, 660

Bobbin and spool stock.

Quantity.
(Number of
1,000 feet.)

445
7,396

40
1,959

16, 771
705

6,240
1,666

12, 197
10, 936

50

260

"w

90

"26," 316

147
4,146

500

7,236

,478
,945

Value.

$687, 765

100
5,000

540
86

800

'394,' 394

2,983
47, 698
9,000

86, 708

Carriage and wagon
stock.

Quantity.
(Number of
1,000 feet.)

975

3,078
12

95

37, 750
49, 860

14, 000

34, 864
120

1,313

66, 858

980

442

35
759

1,891
18, 659

Value.

$1, 306, 168

781

1,003
5

332
363

438
12, 635

677
233

1,224

519
1,061

2,464
776

5,923

10
1,117

10
203

1,611
147

806
4, 796

1

147
4,171

28, 008

'33,' 253

11, 670
120

1,100
12, 6^0

42, 188
449, 788

20, 015

14, 937
75

6,377
9,070

10,870
148, 711
12, 540
4,106

' 27,472

10, 121
9,210

57, 455
15, 649

134, 116

403
35, 169

200
3,444

26, 448
2,950

21, 343
101, 883

26
2,371

52, 436



622 MANUFACTURING INDUSTRIES.

Table 2.—DETAILED STATEMENT, HTMBER MILLS AND

STATES AND TERBITORIES.

The United States.

Alabama...
Alaska—
Arizona . .

.

Arkansas-.
California.

Colorado
Connecticut .

'Delaware—
Florida
Georgia

Idaho
Illinois

Indiana
Indian territory .

Iowa

Kansas—
Kentucky ,

Louisiana.

.

Maine
Maryland..

Massachusetts.
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire

.

New Jersey
New Mexico

New York
North Carolina

.

North Dakota .

.

Ohio
Oklahoma

Oregon
Pennsylvania...
Ehode Island .

.

South Carolina.
South Dakota.

.

Tennessee
Texas
Utah
Vermont
Virginia

'Washington . .

.

"West Virginia.
"Wisconsin
"Wyoming

PRODUCTS—continued.

Mill products other than planing mill—Continued.

Reported in feet,board measure—Continued.

Purniture stock.

Quantity.
(Number of
1,000 feet.)

9i, 341

223
60

10
458

14, 415

""359

1,265
62

2,139
20, 225

973
513

1,422

1,885
100

6,270
227

1,138
2,219

188

6,644
304

10, 075
122

125
840

11,040

Value.

$1, 432, 860

3,317

5,110
1,600

2,200

300
5,515

1,715
238, 374

6,225

6,593

22, 362
1,690

33, $99
276, 349
12, 651
5,196

27, 039

40, 824
2,000

83, 745
3,255

2S, 460
25, 760

2,974

108, 418
3,550

165, 660
2,840

1,850
10, 922

129, 976

Pickets.

Quantity.
(h umber of
1,000 feet.)

1,380
16
20

1,875
1,858

45
11

837

508

9,273

443
130

6,207
577

87
14, 460
2,743

322

6

438
606

2,812
272

1

4,636

758
15, 275

1

277

871
2,422

25
180
703

1,898
356

32, 886
2

Value.

$754, 938

16, 078
230
540

13, 548
18, 628

1,100
175
125

3,415
8,895

7,216
63, 357

42, 303

4,552
2,000

65, 737
6,470

1,875
72, 086
10, 228
3,410
7,452

50
4,380
5,814

11,644
4,653

15
35, 822

8,225
126, 677

20
2,975

7,767
14, 606

475
5,100
4,656

18, 006
3,793

150, 818
22

Sawed lumber.

Quantity.
(Number of
1,000 feet.)

23, 497, 653

686, 143
2,800
6,300

526, 091
515, 823

79, 906
48, 277

23, 152
411, 436
572, 970

27, 800
218, 938
707, 115

522
568, 816

4,037
420, 820
303, 591
664, 243
81, 078

208, 665
4, 246, 717

1, 079, 403
452, 797
396, 756

89, 511
8,556

266, 890
32, 285
26, 112

909, 990
509, 436

6,819
541, 076

2,030

444,666
2, 113, 267

7,620
197, 940
21, 412

450, 097
839, 724
14, 295

370, 155
409, 804

1, 061, 660
299, 709

2,817,200
6,415

Value.

$267, 256, 681

5, 416, 187
38, 887

106, 750
4, 873, 423
6, 515, 942

938, 760
898, 947
261, 567

4,200 659
5, 059, 619

313; 550
3, 246, 236

11, 779, 147
16, 660

7, 764, 546

65, 506
6, 486, 064
3, 844, 229
6, 516, 641

976, 062

2, 932, 212
49, 811, 382
12, 387, 184
4, 378, 022
4, 594, 596

958, 570
96,844

2, 869, 036
632, 565
293, 257

10, 718, 916
4, 335, 331

70,440
7, 961, 938

26, 660

4, 606, 025
21, 646, 261

128, 796
1, 681, 037

258, 969

5. 678, 762
7, 589, 149

187, 485
3, 967, 678

3, 884, 909

11, 268, 829
3, 938, 223

31, 936, 716

Shingles.

Number
of 1,000.

9, 275, 809

292, 583
70

1,500
329, 823
305, 964

10, 626
3,523
100

114, 107
102, 877

7, 825
18, 339
78, 789

209, 649

36,748
411, 726
483, 153
12, 277

24,623
2,848,820

461, 472
11, 270
24, 089

1,295
2,805

79, 193
17, 608
3,140

491,641
100, 442
2,000

49,302

51, 530
422, 701

3,790
23, 618
7,845

19, 537
214, 082

1,115
69, 036
11,566

646, 297
1,009

1, 366, (322

1,385

Value.

$17, 030, 481

674, 965
260

4,500
707, 668
423, 987

28, 000
10, 034

250
279, 199
188, 178

22, 190
45, 309

138, 000

408, 667

62, 070
878,418
932, 679
29, 802

57, 186
5, 173, 445
787,644
24,310
47, 298

4,300
6,070

131,614
54, 942
7,004

606, 006
277, 632

2,000
117, 177

109, 445
784, 856

9,250
80, 394
18,640

44, 017
504, 031

3,330
136, 035
51, 162

1, 064, 138
3,176

2, 186, 643
5,660

a Items included in this column are shown in statement on page 600.
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SAW MILLS, BY STATES AND TERRITORIES: 1890—Contimied.

623

PRODUCTS—contiiinod

.

Mill iiroduota other than phuiing mill—Coutiuued.

Pioces.

1, 178, 551, 745

2, 100, 000

-19,101,550

40, 000
2, 500, 000

690, 073
16, 767, 900

34, 176, 400
101, 468, 600

1, 112, 000

28, 308, 032
183, 500

82,880,100
930, 000

8, 039, 200
250, 401,.389

6, 300, 000

8, 800, 000

23, 761, 000

SO, 501, 800

26, 592, 004
159, 500

267, 783, 850

5, 052, 000
51, 463, 800

.m. 000
4, 52(1, 000

60, 490, 000

7 286, 600
15, 230, 500

168, 389
27, 997, 530
63, 362, 022

Value.

150
7,000
4, 260

68, 022

219, 278
1, 035, 319

6,470

201, 037



624 MANUFACTURING INDUSTRIES.

Table 3.—CLASSIFICATION OF EMPLOYfiS, AVERAGE TEEM OF EMPLOYMENT, AND AVERAGE

[Pieceworlcers and the 42,025 employes shown iu Table 2, reported as the
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MONTHLY EARNINGS, LUMBER MILLS AND SAW MILLS, BY STATES AND TERRITORIES: 1890.

estimated number employed by contractors, are not included in this table.]



626 MANUFACTURING INDUSTRIES.

Table 4.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT MONTHLY RATES OF

[The 42,025 eniploy6s shown in Table 2, reported as the estimated
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PAY, LUMBER MILLS AND SAW MILLS, BY STATES AND TERRITORIES : 1890.

number emplojed by oontvnotors, are not inoluded iu this table.]

MONTHLY KATE OF WAGES PAID AND AVEKAOE NCW
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Table 4.—AVERAGE NUMBER OF EMPLOYfiS AT THE DIFFERENT MONTHLY RATES OF

STATES AKD TEEEITOBIES.

The "United States

Alabama
Alaska
Arizona
Arkansas
California

Colorado
Connecticut
Delaware
Florida . ;

Georgia

Idaho
Illinois .1

Indiana
Indian territory
Iowa

Kansas
Kentucky
Louisiana
Maino
Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire
New Jersey
New Mexico

New York
North Carolina
North Dakota
Ohio
Oklahoma

Oregon
Pennsylvania
Khode'Island
South Carolina
South Dakota

Tennessee
Texas
Utah
Vermont
Virginia

"Washinjjton
West Virginia
Wisconsin
"Wyoming

MONTHLY BATES OP WAGES PAID AND AVERAGE NUMBER OF EMPLOYES AT EACH RATE, INCLUDING OFEICEBS, FIBM MEMBERS,
AND CLEBKS, BUT NOT THOSE EMPLOYED ON PIECEWORK—continued.

Males above 16 years engaged in—(Continued)

Mill operations other than planing mill.

Total
number.

253,136

5,328
76
90

5,767
4,199

815
702
349

3,626
5,343

329
4.022

13, 670
39

6,135

118
6,159
2,695
8,112
1,398

2,686
43, 093
9,816
3,939
5,090

549
162

4,070
571
318

11, 005
6,145

138
11, 305

35

3, 333
17, 086

111
2.347

299

5,595
201

5,402
5,022

6,929
3,857

28, 111
100

Dnder !flO.

14

iis'

1
13

20
20

30

"i'

17

13
22

$10 and
over but
under $12.

360

1

15

2
27

24

1

57

11
3

$12 and
over but
under $15.

4

si'

6

120

28
44

74
2

14
20

26
16

29
5

31
1

7

427

141

4

56
13

$15 and
over but
under $18.

4,285

84

lie

1

21
21

208

12
112

196
63
44

1

537
13

10
5

29
1,210

67
70

190
31

16
276

1

29
117

$18 and
over but
under $20.

4,531

170
1

14
23

216

25
213

91

76

56
186
41
230
27

3

8

14

876

'lis'

24
97

209

6

43
351

$20 and
over but
under $25.

18, 697

480
2

5

27
32

466
1,431

197

17
841
157
530
177

91
962
191
758
381

23
24
286

418
1,343

78
583

1

589
13

1,410
331

7

376
1,267

41
267

1,738

$25 and
over but
under $30.

$30 and
over but
under $35.

1,175
27

50
61

i, 055
1,686

2

820
3,307

013

21
1,985
566

1,325
484

224
2,943

606
1,009
1,058

8
17

511
135

2,149
873

2,026
12

144
1,967

11
466

7

1,926
1,083

3
1,587
1,681

94
1,040
3,634

1,158

1, 4r)8

471

75
110
90

644

14
635

3,871

1,348

30
1,155
588

2,377
249

583
7,431
1,580

770
1,465

13
26

1,153
155
14

3,084
588

3,138
17

292
3,922

33
102
97

1,334
1,081

24
1,640

730

405
1,316
5,739

$35 and
over but
under $40.

45, 585

872
2

813
490

2J9
40
510
378

1,327
2,043

10
1,995

26
493
386

1,516
137

557
11, 356
1,898
446
605

25
17
982
09
10

2,033
213
115

1,851

256
4,034

21
47

616
1,164

14
708
255

608
431

6,395
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PAY, LUMBER MILLS AND SAW MILLS, BY STATES AND TERRITORIES: 1890—Continued.
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MOSTHLY RATES OF WAGES PAID AND AVERAGE NUMBER OF EMPLOTlfeS AT EACH RATE, INCLCDING
EMPLOYED ON PIECEWORK—continued.
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Table 4.—AVEEAGE NUMBER OF EMPLOYfiS AT THE DIFFERENT MONTHLY RATES OF
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PAY, LUMBER MILLS AND SAW MILLS, BY STATES AND TERRITORIES: 1890—Continued.
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MONTHLY RATES OP WAGES PAID AND AVERAGE NUMBER OF EMPLOYljlS AT EACH RATE, INCLUDING OJTIOERS, FIRM MEMBERS, AND CLERKS, BUT NOT THOSE
EMPLOYED ON PIECEWORK—continued.
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Table 5.—DETAILED STATEMENT, TIMBER PRODUCTS NOT MANUFACTURED BY

STATES AND TEEEITOEIES.

The United States

Alabama
Arkansas
California
Colorado
Connecticut

Florida
Georgia
Idaho
Illinois
Indiana. .

."

Iowa
Kentucky
Louisiana
Maine
Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

New Hampshire
New Jersey
New York
North Carolina
Ohio

Oregon
Pennsylrania
Ehode Island
South Carolina

Tennessee
Texas
Vermont
Virginia

Washington
"West Virginia
Wisconsin
All other states and territories (a)

Num-
ber of

lish-

ments
report-
ing.

1,606

4
5

63
5

2<l

206
75
2S
82

33
30
43
25

152
26

266
4

Value of
hired

property.

$1,396,818

11, 250
2,000
3,500

2,400
12, 500

10, 000

8,300

4,000

20, 700
2,400

64, 303
79, 900
17, 950
15, 000

1,000

12, 800
1,600

57, 200
20, 070

7,500

7,500
1,545
8,500

869, 450

$61, 541, 086

Direct iuTestment.

234, 938
109, 777
350, 599
102, 905
81, 930

39, 867
135, 067
42, 250
38, 650

148, 897

42, 510
16, 400

127, 715
1, 094, 868

10, 100

133, 827
18, 476, 744
11, 121, 863

65, 559
587, 307

1, 369, 787
10, 978

696, 291
57, 218
71, 043

560, 165
1, 684, 520

9,235
120, 940

72, 900
500, 844
174, 379
62, 925

1, 954, 878
545, 042

20,772, 278
15, 890

Timbered
land or
standing
timber.

91, 075
47, 850

211, 720
2S, 450
28, 810

6,270
89, 625

16, 000
45, 316

4,300
2,700

65, 500
322, 602

5,360

60, 000
I, 209, 983
1, 396, 805

15, 788
181, 517

782, 405
5,900

137, 868
17, 290
25, 663

229, 645
861, 240
4,300

27, 720

27, 694
171, 065
83,110
25, 110

657, 695
352, 550

I, 656, 053

Plant.

Total.

$6, 928, 110

46, 583
21,028
72, 575
8,915

19, 705

7,825
33, 410
16, 050
16, 130
33, 107

13, 425
5,200

12, 915
163, 975
2,370

18, 855
2, 025, 869

817, 060
8,691

274, 088

346, 547
4,066

103, 866
20, 297
11, 110

170, 825
217. 077

3; 115
14, 650

17, 500
139, 746
21, 535
17, 195

633, 294
43, 862

1, 544, 829
10, 830

Tools, im-
plements,
and live
stock.

$3, 196, 888

33, 613
14, 478
42, 925
8,605

17, 275

7,475
26, 160

12, 550
13, 630
26, 232

5,425
4,400
8,535

125, 225
2,370

16, 655
519, 856
454, 360

7,136
67, 220

91, 862
1,256

71, 101
14, 395
6,810

82 150
106, 777

2.615
12; 345

15, 615
38, 283
17, 770
8,930

363, 755
22,322

933, 187
3,530

Logging,
railways
and equip-
ment.

$1, 457, 307

1,800

7,000
3,500

Canals
and

chutes.

$109,705 $286, 740

8,000

17, 000

1,000

3,300
3,050

180, 978
125. 500

175, 300

15, 000
4,900

62, 350
89, 900

•160

75, 793

1,500

149, 700
5.390

359, 831

12, 650
1,100

1,600

41, 340

22,245

Eiver
improve-
ments.

$571, 404

220
50

2,500

13, 750

55, 135
85, 000

2,500

275
25

2,550
5,600

12, 600
«,000
98, 435

Vessels.

10, 800

80
2,600

517, 678
3,500

300
50

26, 114

7,000

All other
items of
invest-
ment in
plant.

$1, 306, 066

3,300
6,500

50
250

2,230

300

7,000
800

1,000
9,350

2,200
752, 022
148, 700

1,255
11, 818

76, 885
2,800

17, 290
945

4,300

21, 100
13, 800

500
2,075

1,725
25, 450
3,765
4,965

63,374
-8,150

105, 017
300

a Includes states and territories having less than 3 establishments, in order that the operations of individual establishments may not be disclosed,

establishments are distributed as follows : Delaware, 1 ; Montana, 1 ; Utah, 2.

These
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CAPITAL—GontiDiied.

Direct investment—Continued.

Live anseta.

Total.

$23, 717, 997

97, 280
40, 899
66, 304
65, 540
33, 415

25, 772
12, 032
26, 200
6,520

70, 474

24, 785
8,500

49, 300
618, 291
2,370

54, 972
7, 240, 892

1, 907, 998
41, 080

131, 702

240, 835
1,022

454. 557
19, 631

34, 270

159, 695
506, 203

1,820
78, 570

27, 706
190, 033
69, 734
20, 620

663, 889
14S, 630

10, 571, 396
5,060

Value of
product
on hand.

$15, 149, 249

80, 380
23, 490
45, 580
37, 115

14, 540

12, 636
4,935

11, 200
4,720
44,440

12, 160
8,300

24, 300
462, 865

1,175

39, 662
3, 953, 580

718, 809
19, 620
78, 471

130, 270
622

320, 932
11, 517
20, 655

116, 985
359, 140

770'

45, 715

17, 749
133, 158
54, 487
15, 385

540, 325
104, 123

7, 676, 738
2,700

Cash, bills

and accounts
receivable,
and all

sundries not
elsewhere
reported.

$8, 568, 748

16, 900
17, 409
20, 724
28, 425
18, 875

13, 136
7,097
16,000
1,800

26, 034

12, 625
200

26, COO
155, 426

1,195

15, 310
3, 287, 312
1, 189. 189

21, 460
53, 231

110, 565
400

133, 625
8,114

13, 615

42, 710
147, 063

1,050
32, 855

9,957
56, 875
15, 247
5,235

123, 564
44,507

2, 894, 658
2,360

SIISCELLANKODS EXPENSES.

Total.

$3, 708, 364

4,201
3,369

16, 581

5,365
2,053

864
1,779

15
6,675
4,084

4,093
625

3,222
23, 814

331

2,457
1, 263, 682

462. 186
4,189
8,635

39, 045
144

31, 170
4,664
1,396

20, 034
39, 799
2,214
2,697

4,019
21, 300
4,791
2,553

60, 795
9,933

1, 645, 429
361

Rent paid for
tenancy (not
including
cost of

stumpage).

$78, 967

450
100
470

120
500

500
415

1,035
110

3,861
4,800

718
676

56

640
100

2,860
1,811

300

86
425

6,058

52,177'

Taxes.

$362, 801

917
192

3,830
1,037

362

28
226
15

364
636

208
76
55

3,893
100

835
114, 941
44,133

460
1,171

5,318
56

1,016

Insurance.

$105, 246

1,818
0,570

114
172
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Table 5.—DETAILED STATEMENT, TIMBER PRODUCTS NOT MANUFACTURED BY

STATES AND TEREITORIES.

The United States

Alabama
Arkansas
California
Colorado
Connecticut

Florida
Georgia
Idaho
Illinois
Indiana :

Iowa
Kentucky
Louisiana
Maine -

Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

New Hampshire
New Jersey
New York
North Carolina
Ohio

Oregon
Pennsylvania
Khode Island
South Carolina

Tennessee
Texas
Vermont
"Virginia

Washington
West Virginia
Wisconsin
All other states and territories

AVEHAGE NUMBEE OF EMPLOTlSS AND TOTAL WAGES.

Aggregates.

Average
number.

46, 142

«4
276
392
313
136

341
348
34
58

547

105
81

414
3,167

23

161
10, 292
5,991

317
1,514

1,075
22

1,391
273
198

757
1,890

17

311
368

2,432
478

10, 123
58

Total wages.

$11, 353, 608

124, 866
56,166

158, 691
106, 055
43, 470

48, 597
115, 001
20, 350
11, 340

168, 367

195, 480
17, 415
81,674

422, 690
2,601

35, 059
2, 722, 172
1, 261, 453

45. 863
576, 785

284, 917
5,276

362, 008
49, 083
44, 036

224, 798
544, 462
6,950

59, 627

45, 325
369, 707
39, 699
41, 613

1, 108, 376
89, 059

1, 852, 757
11, 920

Officers or firm
members.

Num-
ber.

907

11
26
10
11

96
21

194
2

*514, 559

12, 924
4,846
g.TOO
4,880
2,450

650
2,665
1,800
1,000
4,905

1,400
1,460
3,150

13, 766
780

3,762
105, 872
68, 291
5.654
9,890

1,629
500

10, 069
2,730
3,558

8,785
14,744

1,780

2,170
17, 882
2,690
3,265

64, 938
7,520

111, 154
1,200

Engineers,
blacksmiths, and
other skilled
workmen and

foremen.

Num-
ber.

2,302

320
366

5
101

61
34

841
11

$843, 285

' 5, 292
2,440
B,805
3,850
5,661

1,240
9,960
4,000
5,400

19, 015

1,100
485

1,850
17, 161

84

1,242
172, 604
128, 486
2,102

27, 214

9,035
1,896

23, 395
168

2,172

6,514
20, 943
1,360
1,100

2,125
31, 655

700
7,152

42, 988
10, 375

259, 726
6,000

Hewers.

Num-
ber.

11
163

1

13
4

7

322
359
46

164

Wages.

$493, 395

13,-545

14, 507
8,380

19. 750
2,500

9,745
6,977

430
61, 660

300
3,135
312

1,742

1,154
111, 812-

89, 757
6,233

24, 907

7,156

4,395
1,460
310

11, 900
29, 274

10, 030

50

25, 035
850

2,700

27, 400
710

5,279

Choppers.

Num-
ber.

11, 860

206
99
151
162

32
21
20
59

20
21

23
1,630

10

59
2,106
1,744

53
196

350
6

267
107
81

247
344

31
248
67
73

538
174

2,439
2

$2, 503, 234

45, 675
19, 336
59, 900
57, 744
11, 940

14, 626
7,192
9,500
1,710

17, 398

7,680
6,135
3,576

212, .371

974

10, 997
498, 392
335, 725
8,543

63, 736

90, 484
2,400

68, 105

16, 394
15, 301

64,363
85, 691
3,300

5,676
83, 356
8,175

11, 396

243, 299
35, 021

Skidders.

Num-
ber.

3

1,289
718

3
1

81

177
5
2

90
80

5

92
21
1

414
17

2,257

Wages.

$1,205,679

2,249
1,404

600
3,100

400

'466'

33, 502

810
327, 933
147, 961

720
80

27, 896

43, .529

1,075
728

27, 353
16, 032

46

150
39, 608
1,727

276

175, 620
3,650

348,842
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MILLING ESTABLISHMENTS, BY STATES AND TEREITOEIBIS : 1890—Contiaued.

AVRRAQE NUMBER OF EMPLOYES AND TOTAL WAGES—Continued, ANIMALS IN USE.

Teamsters.

Number.

107
36
68
66
29

22
33
9

13

15
12

415
1

32
1,038
1,185

50
177

197

191
63
39

86
118

5
29

"Wages.

$1, 495, 300

20, 476
6,368

31, 290
15, 951
10, 819

5,239
10, 290
5,050
900

26, 225

3,725
3,600
1,050

53, 653
35

8,068
288, 282
223, 848

7,538
38,265

48, 753

45, 981
12, 619
10, 872

35, 077
31, 757
2,300
3,451

43
160
60
43
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Table 5.—DETAILED STATEMENT, TIMBER PRODUCTS NOT MANUFACTURED BY

•
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Table 5.—DETAILED STATEMENT, TIMBER PRODUCTS NOT MANUFACTURED BY
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Table 6.—AVERAGE NUMBER OP EMPLOYES, AVERAGE TEEM OF EMPLOYMENT, AND AVERAGE MONTHLY EARNINGS,
" TIMBER PRODUCTS NOT MANUFACTURED BY MILLING ESTABLISHMENTS, BY STATES AND TERRITORIES: 1890. (a)

[Pieceworkers are not included in tliis table.]

STATES ASD TEEKITORIES.

Alabama
Arkansas
California
-Oolorado
•Connecticut

Florida
*Oeorgia
Idaho
IllinoiB
Indiana

Jowa .'

Kentucky
Louisiana
-Maine
Maryland

JIassacliusetts
Michigan
rMinnesota
-Mississippi
-Missouri

.New Hampshire
^ew Jersey
New York
North Carolina
"Ohio

Oregon
Pennsylvania
Bhode Island
-South Carolina

Tennessee
Texas
Vermont
"Virginia

"Washington
West Virginia
Wisconsin
All other states and territories (b)

Number of
establish-
ments

reporting.

35
16
37
11
19

13
15
3

6
30

5

63
6

24
206
75
28
82

39
i

70
25
34

50
95

30
43
25

152
26

266
4

OFFICEE^ OE FIBM MEMBERS ACTIVELY
ENGAGED IK THE BUSU.'ESS OE

IN SUPEEVISION.

Males above 16 years.

Average
number.

21
10

133
99
14
28

1

27

19

11
26
10
11

21
194

2

Average
number of
months

employed.

7.67
7.70
7.78
7.00
7.80

7.00
10.20
11.00
2.67
7.64

12.00
9.60
4.83
6.09
5.80

5.88
7.10
6.96
8.43
8.18

5.63
12.00
7.15
9.63
7.00

5,47
6.67

8.14

6.18
9.31
7.20
7.00

7.63
7.52
4.47
12.00

Average
monthly
earnings

per
employ 6.

$80.27
62.94
54.76

116. 19
62.82

. 46.43
52.25

163. 64
125. 00
58.39

30.42
108. 62
68.49
26.90

80.04
112. 15
115. 75
47.92
4X19

36.20
41.67
52.17
35.45
56.48

84.47
61.43

31.23

31.91
73.89
37.36
42.40

88.71
47.59

128. 06
•50.00

OPEEATIVES, SKILLED AND UNSKILLED.

Males above 16 years.

Average
number.

478
244
315
306

194
126
33
52

353

45
64
47

2,730
12

105
6,797
5,789

161
675

778
12

865
200
138

17
191

120
730
162
178

2,181
385

9,422
17

Average
number of
months

employed.

7.15
7.81
9.42
8.97

10.85

7.22
10.56
10.39
4.40
10.68

9.44
9.34
4.40
5.57
4.08

6.91
8.40
6.55
7.22
8.68

8.60
10.00
6.59
9.12
8.72

5.30
8.43
9.35
4.91

5.61
10.05
3.82
7. 01-

8.13
7.98
4.80
10.94

Average
monthly
earnings

per
employ6,

$26. 07
24.91
44.48
36.76
33.14

22.28
27.85
54.03
43.84
30.95

30.13
25.68
33. 65
23.68
22.31

31.01
33.76
36.65
22.06
26.18

32.73
36.80
36. 32
19.57
24.87

55.33
31. 62
43.71
22:69

27.44
36.73
32.26
23.03

56,40
25,59
37,09
40.86

a The average number of months employed and average monthly earnings are computed from individual returns. The average number of employ6s reported
T>y each establishment is multiplied by the number of months embraced by the term of operation. Aggregating such results of individual returns the number of
-.months required for 1 employ6 to perform the labor" is obtained. This number divided by the number of employes gives the true average number of months
•employed, and divided into the total wages, the true average monthly earnings.

b Includes states and territories having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These
•establishments are distributed as follows ; Delaware, 1 ; Montana, 1 ; Utah, 2.
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Table 6.—AVEEAGE NUMBER OF EMPLOYES, AVERAGE TERM OF EMPLOYMENT, AND AVERAGE MONTHLY EARNINGS,
TIMBER PRODUCTS NOT MANUFACTURED BY MILLING ESTABLISHMENTS, ETC.—Continued.
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Table 7.—AVERAGE NUMBER OF EMPLOYES AT THE DIFFERENT MONTHLY RATES OF PAY, TIMBER

[Pieceworkers are not
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PRODUCTS NOT MANUFACTURED BY MILLING ESTAHLISHMENTS, BY STATES AND TERRITORIES: 1890.

included in this table.]

MONTHLY BATES OF WAGES PAID AND AVEKAGE NUMBER OF EMPLOYlSS AT EACH RATE, INCLODING OFFICEBS AND FIRM MEMBERS, BUT NOT THOSE EMPLOYED ON
.PiBCEWOBK-continued.
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Table 8.—DETAILED STATEMENT, TAR
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AND TURPENTINE, BY STATES: 1890.

CAriTAL—coutinued.
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NEWSPAPERS AND PERIODICALS.

This report presents the statistics concerning the printing and publishing of newspapers and periodicals for

the census year ending May 31, 1890, and includes the returns of establishments whose product amounted to $500
or more during the census year, except establishments engaged in printing publications for gratuitous distribution,

such as advertising sheets, theater programmes, and almanacs.

At the census of 1880 the statistics concerning newspapers and periodicals formed the subject of a separate

report under the title "The newspaper and periodical press", and only included data pertaining exclusively to the

printing and publishing of newspapers and periodicals, the statistics relating to book and job printing done by
such establishments being excluded. The statistics for newspapers and periodicals were not shown separately in

the general report on manufactures for the Tenth Census, but the data which appeared under the class of " Printing

and publishing" included in many instances reports from establishments that were also included in the report on

"The newspaper and periodical press". The statistics for 1890 for "Printing and publishing, book and job", and
other classes of printing, shown in detail in the general reijort on manufactures, do not include any establishments

classed as "l^Tewspapers and periodicals". The totals for "Newspapers and periodicals", however, include the

entire operations of each establishment.

The questions contained in the schedules of inquiry concerning printing and publishing and newspapers

and periodicals in 1880 were not uniform. Owing to changes in the form of the inquiry used at the census of 1890,

as compared with that of 1880, and to the fact that in some instances establishments included as newspapers and

periodicals in 1880 were also included under " Printing and publishing ", the totals for the several branches of

the printing industry reported at the two censuses should not be used to compute the percentages of increase or

decrease during the decade. The following comparative summary, however, presents the totals for the industry

as reported in the general statistics on manufactures at the censuses of 1880 and 1890. This summary includes

for 1880 the classification "Printing and publishing", and for 1890 the classifications " Printing and publishing,

book and job"; "Printing and publishing, music"; "Printing and publishing, newspapers and periodicals", and
" Printing, tip ".

COMPAEATIVE SUMMARY, PRINTING AND PUBLISHING: 1880 AND 1890.

[The figures for 1880 do not Inclade newspapers and periodical establishments which did no printing.]

Number of establishments reporting

Capital

Miscellaneous expenses

Average number of employes (aggregate)

Total wages

Officers, firm members, and clerks

:

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

1880

3,407

$62, 983, 701

(a)

58, 478

*30, 531, 657

(6)

(W

m
$32, 460, 395

$90, 789, 341

1800

10, 566

$195,387,445

$46, 971, 768

165, 227

$105,083,075

28, 391

$26, 272, 756

136, 836

$78, 810, 319

$68, 858, 915

$275, 452, 615

ft Not reported. b Not reported separately.

643
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The following statement shows the statistics, as reported at the Eleventh Census, for each of the several

t)raDches of the printing and publishing industry that form the total given in the preceding statement:

TOTALS FOR DIFFERENT BRANCHES OF THE PRINTING AND PUBLISHING INDUSTRY: 1890.
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From an extended correspondence and a careful cbecking of newspaper directories, it appears there were 2,715

publications in existence during 1890 that failed to make reports to this office.

There were 17,616 newspapers and periodicals- of all classes in existence during the census year 1890 as

compared with 11,314 in 1880, an increase of 55.70 per .cent.

The aggregate circulation per issue for all classes of newspapers and periodicals from which reports were
received was 69,138,934 in 1890 as compared with 31,779,686 in 1880, an increase of 117.56 per cent, while the

aggregate number of copies printed during the year has increased from 2,067,848,209 to 4,681,113,530, or 126.38

per cent. The quantity of paper consumed has increased from 189,145,048 pounds in 1880 to 552,876,161 pounds
in 1890, or 192.30 per cent.

In 1880, $39,136,306 is reported as received for advertising as compared with $71,243,361 in 1890, or an increase

of 82.04 per cent. The amount received for subscriptions and sales in 1880 was $49,872,768 as compared with

$72,343,087 in 1890, or an increase of 45.06 per cent.

The amount received for subscriptions and sales appears as the principal source of revenue in both 1880 and
1890, although the amount received for advertising in 1890 exceeds the amount received for subscriptions and sales

in a majority of the states. The receipts of newspaper establishments from sources such as book and pamphlet
publications, job printing, bookbinding, blank-book making, engraving, and all other products were not included

In 1880. These items aggregate $36,273,302 in 1890, or 20.17 per cent of the total product.

In the following comparative statement the number of newspapers and periodicals reported as in existence

at the censuses of 1880 and 1890 are arranged according to period of issue and character of publication, the

percentage of increase or decrease being shown for each class:

COMPARATIVE SUMMARY, NEWSPAPERS AND PERIODICALS, CLASSIFIED ACCORDING TO PERIODS OF ISSUE AND
CHARACTER OF PUBLICATION: 1880 AND 1890.

PERIODS OF ISSUE AND CHARACTER OF PUBUCATIOK.

Periods of issue

Daily

Weekly

Semiweekly ^

Triweekly

Monthly

Quarterly

All other ,

Character of puhlication

:

News, politics, and family reading

Eeligions .'

Agriculture, horticulture, dairy, and stock raising

Commerce, finance, insurance, railroads, and trade

General literature, including magazines

Medicine and surgery

Law
Science and mechanics

Freemasonary, Odd Fellowship, and temperance

Education and history, including college and school periodicals

Society, art, music, and fashion

Miscellaneous (6)

NUMBER
OF PUBLICATIONS.

1880

11, 314

971

8,633

133

73

1,167

116

221

8,863

553

173

363

189

114

45

08*

119

248

72

477

1890

17, 616

1,731

12, 721

214

40

2,247

271

392

13, 147

1,182

312

778

387

187

51

123

277

396

198

578

Percentage
of

65.70

78.27

47.35

60.90

a45. 21

92.54

133. 62

77.38

48.34

113. 74

80.35

114. 33

104. 76

64.04

13.33

80.88

85.91

59.68

175. 00

21.17

a Decrease.

& For purpo^es of comparison , 1880 includes 217 children's publications and Sunday school papers, apd 1890, 173 Sunday

publications (not connected with daily newspapers).

From the above statement it appears that there has been an increase in the number of papers and periodicals

published at each of the different periods of issue except triweekly, the number for this class having decreased

from 73 to 40, or 45.21 per cent. At the census of 1880 the statistics relating to daily newspapers show 438 morning

and 533 evening papers. The statistics of 1890 show 599 morning papers, or an increase of 36.76 per cent, and

1 ,132 evening papers, or an increase of 112.38 per cent.

The number of newspapers and periodicals reported under each of the different characters of publication has

increased during the past decade. The greatest percentage of increase, 175 per cent, is shown for the class

•' Society, art, music, and fashion". The number of publications reported by the different periods of issue, also

the number reported for each of the different subdivisions shown for the character of publication in each state

and territory, as reported at the censuses of 1880 and 1890, is shown in Table 3.
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The following comparative statement presents the number and circulation of newspapers and periodicals by
different periods of issue, as reported for the censuses of 1850 to 1890, inclusive

:

COMPARATIVE STATEMENT, NUMBER AND CIRCULATION OF NEWSPAPERS AND PERIODICALS, CLASSIFIED
ACCORDING TO PERIODS OF ISSUE: 1850-1890.

YEAES.
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One of the characteristics of the press of the United States is the great number of different languages in

which newspapers and , periodicals are published. The following comjjarative statement shows the number of

papers printed in different languages, as reported at the censuses of 1880 and 1890:

COMPAEATIVE STATEMENT, NUMBER OF NEWSPAPERS AND PERIODICALS REPORTED AS PRINTED IN DIFFERENT
LANGUAGES ; 1880 AND 1890.

LANGUAGES.
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be considered as au indication of tbe value of the land and buildings rented iu which manufacturing operatioirsMft

conducted.

The amount of capital invested iu newspapers and periodicals, as reported at the census of 1870, was

$14,947,887; the estimated value of capital in 1880 was $53,000,000, or an increase over 1870 of 254.57 per cent.

The total capital reported for the census of 1890 is $126,269,885, or an increase of 138.25 per cent over 1880. The

statistics of capital are shown iu detail for the different states and territories iu Table 5.

MISCELLANEOUS EXPENSES.

In addition to questions concerning the amount paid as wages and the cost of materials, the schedule of

inquiry used iu 1890 contained a number of questions pertaining to expenses of a miscellaneous character. These

statistics are shown in the following statement

:

MISCELLANEOUS EXPENSES, NEWSPAPERS AND PERIODICALS: 1890.

Total $35,727,039

Rent paid for tenancy : 3,884, 824

Taxes - 605,687

Insuran ce 638, 257

Repairs, ordinary, of bnildirigs andmachinery ! 996; 355

Interest paid on cash iised in the business 680, 127

All sundries not elsewhere reported 28, 921, 789

The amount, $28,921,789, shown as expended for "All sundries not elsewhere reported" includes a number of

important and necessary expenditures, such as commissions on advertising, contributions, telegrams, associated

press privileges, postage, and amounts paid for composition or presswork when done by contract. The schedule

of inquiry contained the question " State whether the publishers do their owu printing". The following statement

shows the number of establishments in each state that did not do their own composition or presswork during the

census year 1890

:

NUMBER OP NEWSPAPER ESTABLISHMENTS WHICH DID NOT DO THEIR OAVN COMPOSITION OR PRESSWORK,
BY STATES AND TERRITORIES: 1890.

STATES AND TERRITORIES.

Total....

Alabama

Arkansas

California

Colorado

Connecticut . .

.

Delaware

Florida

Georgia

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massacliusetls

Michigan

Minnesota

Number of
establish-
ments.

1,179

10

3

34

1

17

1

3

10

71

40

33

13

9

20

93

26

19

STATES AND TERRITORIES.

Mississippi . , . .

.

Missouri

Montana

Nebraska

New Hampshire

New J ersey

New York

North Carolina .

North Dakota. -

.

Ohio

Oregon

Pennsylvania...

Ehode Island . .

South Carolina..

South Dakota. --

Tennessee .

Texas

Virginia

Wasliington

West Virginia -

.

Wisconsin

Number of
establish-
ments.

2

14

4

12

322

9

1

55

6

189

11

2

2

12

14

22

8

5

23

EMPLOYJ5S AND WAGES.

Owing to changes in the form of the inquiry and to the fact that the employes and wages reported for 1890

include those engaged on job printing, the statistics shown under this head can not be used to ascertain the

percentages of increase or decrease during the decade. The form of the inquiry relating to employes and wages

in 1880 was as follows: "Total number of persons employed in manufacture, male , female . Number

employed in editorial and reportorial work. Amount annually paid in wages". The questions used in 1890 called

for the average number and total wages of males above 16 years, females above 15 years, and children, for tha



NEWSPAPERS AND PERIODICALS. 655^

following classes: (1) engioeers, pressmen, electrotypers, binders, compositors paid by the week, proof readers,,

foremen, and other skiTIed workmen employed on weekly wages; (2) officers or firm members (actively employed);

(3) clerks, laookkeepers, etc.; (4) editors, subeditors, and reporters, not included in the above; (5) watchmen
laborers, teamsters, and other unskilled workmen

; (6) pieceworkers (compositors). The average number of persons,

employed at specified weekly rates of wages was also required. In this report classes 1 and 5 have been combined
and are presented as "Operatives, skilled and unskilled". It is believed these questions obtained the true

average number of employes of all classes engaged during the year and the full amount paid as wages or credited

to the wage account, including the salary of the proprietor.

The statistics for employes and wages are presented in detail in Table 5 accompanying this report. The-

following statement shows the average number of males, above 16 years, females above 15 years, and children,,

with the total wages and the average annual earnings per employ^ for each of the 5 classes enumerated above:

AVERAGE NUMBER OF EMPLOYES, TOTAL WAGES, AND AVERAGE ANNUAL WAGES PER EMPLOYE, BY CLASSES,
NEWSPAPERS AND PERIODICALS r 1890.
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MATEEIALS.

The total cost of materials used by; establisJimeijts engaged in the publication of newspaj)ers and periodicals

during the census year 1890 is reported as amounting to $38,955,322. It is impossible to ascertain the exact

proportion of this amount used in the publication of newspapers and periodicals as distinct from job printing.

The quantity of paper consumed on newspapers and periodicals is reported as 552,876,161 pounds, valued at

$23,905,384, or an average cost per pound of 4.32 cents. The questions required the quantity and value of paper

used on certain classes of publications and in book and job printing to be reported separately. The results are

summarized in the following statement

:

QUANTITY AND COST OF PAPER USED AND AVERAGE COST PEE POUND, NEVi^SPAPERS AND PERIODICALS: 1890.

ITEMS.
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CIRCULATION.

The aggregate circulation per issue for all classes of uewspapers and periodicals during the census year 1890

was 69,138,934, distributed as follows: dailies, 8,387,188, or 12.13 per cent; weeklies, 28,954,515, or 41,88 per cent;

semiweeklies, 561,743, or 0.81 per cent; triweeklies, 50,067, or 0.07 per cent: monthlies, 19,624,038, or 28.39 per

cent; quarterlies, 8,124,500, or 11.75 per cent, and all other, 3,436,883, or 4.97 per cent of the aggregate.

The aggregate number of copies printed duriug the census year for all classes of newspapers and periodicals

was 4,681,113,530, distributed as follows: dailies, 2,782,282,406, or 59.44 percent; weeklies, 1,492,460,587, or 31.88

per cent; semiweeklies, 57,637,353, or 1.23 per cent; triweeklies, 7,634,350, or 0.16 percent; monthlies, 232,617,133,

or 4.97 per cent; quarterlies, 32,479,100, or 0.70 per cent, and all other, 76,002,601, or 1.62 per cent of the

aggregate.

While the circulation per issue of daily newspapers is smaller than that of the weekly or monthly, it

represents more than one-hajf of the grand aggregate of copies printed for all classes of papers during the year.

That the aggregate circulatioii of newspapers and periodicals is not dependent upon the number of different

publications is illustrated by the totals for the state of New York. The aggregate circulation per issue for all

classes of newspapers and periodicals in New York was 18,031,391, or 26.08 per cent of the entire circulation, while

only 11.00 per cent of the different newspapers and periodicals are published in that state.

In the following statement the states and territories ar^ ranked according to the aggregate circulation per

issue during the census year for all classes of newspapers and i^eriodicals and by the different periods of issue:

RANK OF STATES AND TERRITORIES ACCORDING TO AGGREGATE CIRCULATION PER ISSUE, NEWSPAPERS AND
PERIODICALS: 1890.

STATES AND TEHEI-
TOEIES.
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The aggregate circulation per issue and the average number of inhabitants to each copy of tjie daily papers
iu each of the 28; cities that had a population of 100,000 and over, according to the census of 1890, is given intlie

following statement, the cities being arranged according to their rank in population. This statement also shows
the rank of ^ach city based upon the least number of inhabitants to each copy per issue.

STATISTICS RELATING TO DAILY PUBLICATIONS IN 28 PRINCIPAL CITIES: 1890. (a)

New York, N;Y ....

Chicago, 111

Philadelpllia, Pa—
Brooklyn, N. T . . .

.

St. Louis, Mo
Boston, Mass

Baltimore, Md
Sau Francisco, Cal

.

Cincinnati, Ohio—
Cleveland, Ohio

Buffalo, K. T
New Orleans, La . - -

Pittshurg, Pa

Washington, I>. C.

-

Detroit, Mich

Milwaukee, Wis

Newark, N. J

Minneapolis, Minn

.

Jersey city,.N. J

Louisville, Ky
Omaha, Neb
Rochester, N. T
St. Paul, Minn

Kansas city. Mo
Providence, R.I

Denver, Colo

Indianapolis, Ind .

.

Allegheny, Pa. (6) . -

NUMBEK OP DAILY
PAPERS PUBLISHED.

Total.

50

27

24

5

15

12

7

21

14

13

10

9

10

4

8

10

6

9

4

5

8

7

7

9

3

5

7

Morn-
ing.

34

14

13

5

6

14

10

i

3

4

7

2

2

S

3

4

1

3

2

2

Even-
ing.

16

13

11

5

6

7

1

7

4

9

7

6

3

2

6

5

3

6

3

2

6

5

4

3

2

2

4

Aggregate
circulation
per issue.

1, 698, 653

644, 000

804, 008

82, 448

238, 525

466, 471

133, 610

286, 912

213, 600

133, 800'

120, 800

73, 900

232, 462

62, 651

134, 388

63, 200

50, 600

92, 323

28, 300

95, 100

60, 329

65, 276

67, 850

130, 700

62, 000

48, 000

64, 213

Population
of cities,

.ceijsus of
1890.
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Data similar to that contained in the preceding statement was presented for 22 cities at the census of 1880,

In the following statement the statistics for these 22 cities are placed in comparison

:

COMPARATIVE STATEMENT, STATISTICS RELATING TO DAILY PUBLICATIONS IN 22 CITIES: 1880 AND 1890.
""''-

New York, TS.Y....

Cliicago,m

Philadelphia, Pa . .

.

Brooklyn, N. Y . . .

.

St. Louis, Mo

Boston, Mass

Baltimore, Md

San Francisco, Cal

.

Cincinnati, Ohio - - -

Cleveland, Ohio

Buffalo, N.Y '.

New Orleans, La. . -

Pittsburg, Pa

Washington, D. C.

.

Detroit, Mich

Milwaukee, Wis . .

.

Newark, N. J

Jersey city. N. J . .

.

Louisville, Ky

St. Paul, Minn

Providence, R. I . .

.

Indianapolis, Ind .

.

Year.

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

NUMBER OF DAILY
PAPEKS PUBLISHED.

Total.

29
."jO

18

27

24
24

11

12

21
21

12
14

7

10

10
9

9
10

10

6
6

Morn-
ing.

20
34

10
14

Even-

16

11

11

10
7

Aggregate
circulation
per issue.

765, 843
1, 698, 553

220, 577
644, 000

375, 274
804, 008

48, 637
82, 448

99, 364
238, 525

221, 315
466, 471

128,643
133, 510

143, 232
286, 912

117, 549
213, 500

48, 730
133, 800

26, 100

120, 800

37, 565

73, 900

111, 001
232, 462

34, 500
62, 651

41, 533
134, 388

24, 300
63, 200

18, 300
50, 600

11,176
28, 300

22, 215
95, 100

19, 893
67, 850

29, 900

52, 000

35, 587
64,2)3

Population
of cities.

1, 206, 299
1,515,301

503, 185
1, 099, 850

847, 170
1, 046, 964

566, 663
806, 343

350, 518
451, 770

362, 830
448, 477

332, 313
434, 439

233,959
298, 997

255, 139

296, 908

160, 146
261,353

155, 134
265, 664

216, 090
242, 039

156,389
238, 617

147, 293
230, 392

116, 340
205, 876

115, 587

204, 468

136, 508
181, 830

120, 722
163, 003

123, 758
161, 129

41, 473
133, 158

104, 857
132, 146

76, 056
105, 436

Number of
inhabitants

to each
copy per
issue.

Kank of
cities

according
to least

number of
inhabitants

to each
copy per
issue.

1.58
0.89

2.28
1.71

2.26
L30

11.67
9.78

3.52
1.89

1.64
0.96

2.58
3.25

1.63
1.04

3.29
1.95

5.94
2.12

5.76
3.28

1.41
1.03

4.27
3.68

2.80
1.53

4.76
3.24

10.80
5.76

5.57
1.69

2.08
1.96

3.61
2.54

2.11
1.64

5

22

14
11

10
17

12
12

19
14

.18
18

15
20

16
16

20
19

21

21
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The number of inhabitants to each copy per issue for all classes of newspapers and periodicals in the different

states and territories is given in the following statement, which also presents the total population and the aggregate

circulation per issue for all classes of publications. The conditions governing the circulation and number of

inhabitants to each copy issued for the daily papers in the principal cities apply to the statistics given in this

statement, because there are certain cities known as newspaper and periodical centers, from which thousands of

daily, weekly, and monthly publications are circulated outside the state in which the cities are located.

POPULATION, CIRCULATION, AND NUMBER OP INHABITANTS TO EACH COPY PER ISSUE, NEWSPAPERS AND
PERIODICALS, BY STATES AND TERRITORIES: 1890.

STATES AKD TEEEITOEIES.

ThetTnited States

.

Alabama

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

District of Columbi:i.

Florida

Georgia

Idaho

Illinois

Indiana

Indian territory

Iowa

Kansas

Kentuclvy

Louisiana

Maine

Maryland.

Massachusetts

Michigan

Minnesota

Mississippi

Population,
census of

1890.

Aggregate
circulation per

issue.
(All classes of
newspapers and
periodicals.)

1, 613, 017

59, 620

1, 128, 179

1, 208, 130

412, 198

746, 258

168, 493

230, 392

391, 422

1,837,353

84, 385

3, 826, 351

2, 192, 404

6180, 182

1, 911, 896

1, 427, 096

1, 858, 635

1, 118, 587

661, 086

1, 042, 390

2, 238, 943

2, 093, 889

1,301,826

1, 289, 600

9, 138, 934

246, 847

22, 309

192, 749

1,151,389

229, 669

496, 084

55, 582

321, 151

107, 257

733, 223

21, 270

7,891,219

1, 299, 418

8,995

1,088,019

756, 746

727, 781

358. 183

2, 442, 046

392, 068

4, 662, 159

1, 511, 915

1,023,005

108, 061

Number
of inhabit-
ants to

each copy
per issue.

a0.91

6.13

2.67

5.85

1.05

1.79

1.50

3.03

0.72

3.65

2,51

3.97

0.48

1.69

20.03

1.76

1.89

2.55

3.12

0.27

2.66

0.48

1.38

1.27

11.93

STATES AND TEEEITOEIES.

Missouri

Montana

NebrasTia

Nevada

New Hampshire.

New Jersey

New Mexico

New York

North Carolina .

.

North Dakota . .

.

Ohio

Oklahoma

Oregon

Pennsylvania. . .

.

Rhode Island

South Carolina .

.

South Dakota

Tennessee

Texas

Utah

Vermont '.

Virginia

Washington

West Virginia . .

.

Wisconsin

Wyoming

Population,
census of

1890.

Aggregate
circulation per

issue.
(A 11 classes of

newspapers and
periodicals.)

679, 184

132, 159

058, 910

45, 761

376, 530

444,933

153, 693

997, 853

617, 947

182, 719

672,316

61, 834

313, 767

258, 014

345, 506

151, 149

328, 808

767, 518

235, 523

207, 905

332, 422

655, 980

349, 390

762, 794

686, 880

60, 705

2, 615, 135

68, 980

635, 505

14, 530

261, 040

1, 486, 777

23, 157

18, 031, 391

178, 077

86,425.

5, 639, 781

14, 664

208, 856

9, 472, 083

148, 868

121, 672

142, 362

1,450,118

658, 183

68, 000

207. 565

346, 056

204, 488

130, 328

1, 063, 389

24, 370

Number
of inhabit-
ants to

each copy
per issue.

1.02

1.92

1.67

3.15

1.44

0.97

6 63

0.33

9.09

2.11

0.65

4.22

1.50

0.66

2.32

9.46

2.31

1.22

3.40

3.06

1.60

4.79

1.71

5.85

1.60

2.49

a Result including the population of Indian territory. b Not included in total population of the United States.
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GENERAL TABLES.

Tables 1, 2, 3, and 4 are comparative for the censuses of 1880 and 1890, the data being presented by totals for

states and territories. Table 1 presents totals for the general items of inquiry common to the two censuses. Table
2,shows the aggregate and average circulation per issue for all classes of newspapers and periodicals, classified

according to period of issue. Table 3 presents the number of newspapers and periodicals in existence during the
respective census years, classified according to periods of issue and character of publication. Table 4 shows the

diifereut languages and the number of newspapers and periodicals published in each.

Table 5 is a detailed statement and presents the statistics relating to capital, miscellaneous expenses, employes,
wages, materials, and products for newspaper and periodical establishments, as reported at the census of 1890,

by states and territories.

Table 6 shows the number of newspapers and periodicals, grouped by periods of issue and character of

publication, by states and territories. In this table the number of publications that neglected to furnish the
information required for census purposes are shown separately under the head '' Number of publications not
reporting".

Table 7 jiresents statistics concerning circulation and consumption of paper. The average circulation jier

issue and the aggregate number of copies printed during the census year is shown, by states and territories, for

all classes of newspapers and periodicals and for the different periods of issue; also the number of pounds of paper
used for each edition.

Table 8 shows the number of newspapers and periodicals printed in different languages, by states and
territories, and shows separately the number of publications that did not furnish the information required for

census purposes.
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Table 1.—COMPARATIVE STATEMENT, NEWSPAPERS AND PERIODICALS, BY STATES AND TERRITORIES: 1880 AND 1890.

STATES AND TBEEI-
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Table 1.—COMPARATIVE STATEMENT, NEWSPAPERS AND PERIODICALS, BY STATES AND TERRITORIES, ETC.—Cont'd.

STATES AND TBSKI-
TOKIES.

New Hampshire.

New Jersey

New Mexico

New York

North Carolina .

.

North Dakota (a)

Ohio

Oklahoma (fe)

Oregon

Pennsylvania

Khode Island

South Carolina - -

South Dakota (a)

Tennessee

Texas

"Utah

Vermont

Virginia

"Washington

"West Virginia- -

.

"Wisconsin

"Wyoming

Tear.

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

NUMBER OP PUBLICA-
TIONS.

Total.

87
127

215
318

1,411
1,938

142
176

774
1,093

74
137

973
1,476

44
72

81
100

193
254

280
612

194
231

29
172

109
144

340
521

Report-
ing.

87
111
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Table 2 COMPARATIVE STATEMENT, AVERAGE AND AGGREGATE CIRCULATION PER ISSUE, CLASSIFIED

STATES AND TERItlTORIES.

The United States .

Alabama

Arizona

Arkansas . .

.

California . .

.

Colorado

Connecticnt

.

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

ISSO
1890

1880
1890

Dakota (c) ' ] 3S0
1890

1880
i8;:o

Delaware
^

District of Columbia i 1880

]

1890

Florida ' ] 880
1890

Georgia
i 1880

1890

Idaho

Illinois

Indiana

Indian territory {d) ,

Indian territory, including Okla-
homa, (e)

1880
1890

1880
1890

1880
1890

1890

1880
18D0

1880
1890

Kansas ; 1880
' 1890

Kentucky

.

Louisiana

.

Maine

Maryland

.

18S0

1890

1880
1890

1880
1890

1880
18S0

Masaachusetts ' 1 880
1890

Michigan
! 1880

18 ;o

Minnesota ..

Mississippi .

1880
1890

1880
18B0

Missouri 1880

: 1890

Montana --

Nebraska .

1880
1890

1880

1890

Nevada i 1880
1890

Xen- Hampshire 1 '80

1890

>;ew Jersey 1880
; 1890

AVERAGE CIRCULATION PER ISSUE.

All classes. Daily. Weekly. Semiweekly. Triweekly. Monthly. Quarterly. All other.

Xew Mexico . 1880
1890

3,122
4,640

802
1,815

908
769

1,067
1,175

2,006
2, 5:!1

1.294
1,235 .

1,917
3,180

6^6
877

1,434
1,737

5,485
18, 8)1

739
1,106

1,239
3,188

628
645

2,651
6,359

1, 552
2,096

2,030
788

1,071
1,548

96)

1,092

2,184
3,338

1,330
2,777

11, 041
16,726

3,166
3,162

5,122
8,208

1,465
2,567

1,116
2,610

908

2,041
3,699

1.388
l,:rJ7

841
969

2,296
2, ;i52

1,306
5,633

530
081

4,137
5, 209

1,932
2,297

720
651

1.006
1,137

3,288
4,691

1,884
2,963

2,968
3,448

662

3, 9:)0

4,090

9,125
15, 663

1.300
1,331

2,141
3,713

3,955
6,401

1.913
1,803

564

1,479
2,404

1,528
1,913

3,045
6,406

3,460
6, -550

1,894
2,770

0,472
12, 462

7,789
7,960

2 167

4,096

3.562
6,014

3,228
5,285

304
2, lao

l.,553

2, 732

1, 225
1, 450

907
2, 369

2,116
3,420

067
1,284

2,113
2,678

778
1,606

1,106
814

927
1,172

1,580
1,942

1,070
842

1,737
1,921

612
797

928
1,310

5,535
22, 136

1,069
2,499

2,269
4,007

1,464
1,504

1,062

2, 030
845

• 997
1,341

878
96U

1,743
2,700

2.282

1.962
2, 621

2,508
2,003

4. 273

5, 303

1,347
1,843

909
1,667

773
894

1,750
2,610

T, 660
1,209

791

1, 134

561
648

1,800
2, 131

1,112
1,499

484
004

2,136
2,896

1,500

2,071
619

600
720

850
745

1.100
2,000

500
440

1,713
1,541

2,250
1,420

633
1,028

1,800
827

1,141
2,386

8,000
5,200

1,350

2,671
3 634

1,322
1,338

15, 000

400

1,100
4,100

1, 250

600
450

725

900
;,200

1,001
1,473

2,760
375

1,300

500

000

1,085
450

200
2, 400

9;;o

3,300

1,000

480

2,083
1,700

750

733
500

l,:-66

1,305

750
650

7.834
11.317

1.175
974

500

1,393

3,064
3,336

2,475
4,875

3,583
9,264

1,000
1,250

4.747
7,500

3,706
6,166

4,463
8,941

2,410
6,097

1,100

1,990
3.411

1,871
3,317

1. 272
2,265

475
3,123

60, 953

54, 674

1,976
3,679

7,870
10, 795

1,958
7,709

5.030
3,546

2,033
850

3,418
8,558

617

2,173
7, 623

5,014
1,994

1,811
49, 348

16. 505
36, 109

14, 500

1,725
7,000

700
:,500

3, OJO

1,500
64, 407

3,000
3,188

1,700

1,500
1,000

900
6,925

3,157
25, 223

6, 875
10, 652

800
15, 056

6,000
1,042

6,474
11, 851

1, 500
975

5,283
600

1,425
1,650

794
1,275

4,000

700
12, 200

2,478
5,262

979
5,056

832
1,480

1,200
743

42, 850
13,456

2,200
2,067

400
50, 463

1,413
2,916

1,406
18, 611

1,707
3,611

475
26, 346

1,018

2,823
2,566

600
2,614

517
1,433

500

a Includes a circulation of 150,000 not; reported separately, distributed as follows: Georgia, 1 weekly, 1 semiwoekly, and 1

lUiuois, 4 weeklies, 13 monthlies, and 12 quarterlies, circulation 100,000.

b Includes 6 semiannual publications having a circulation of 19,750, distributed as follows : Illinois, 1 ; Michigan, 1 ; New York,

monthly, circulation 50,000;

3, and Tennsylvania, '1.
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Table 2.—COMPARATIVE STATEMENT, AVEKAGE AND AGGREGATE CIRCULATION PER ISSUE, CLASSIFIED ACCORDING

72

94

97

99
100

101
102

STATES AND TERRITORIES.

New York

North Carolina .

North Dakota (a)

.

Ohio

Oklahoma (&).

Oregon

PennsylTania . .

.

Rhode Island . .

.

South Carolina.

,

South Dakota (a)

.

Tennessee

Texas

Utah

Vermont

Virginia

Washington . .

.

West Virginia -

Wisconsin

Wyoming

AVERAGE CIRCULATION PER ISStlE.

Tear.
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Table 3.—COMPAKATIVE STATEMENT, PERIODS OF ISSUE AND GHAEAOTEE OF

STATES AND TEHEITOEIES.

The TTnitefl States

.

Alabama...

Arizona ...

Arkansas.

California.

Colorado..

1880
1890

1880
1890

1880
1890

1880

1890

1R8T

1890

1880
1890

Connecticut ' 1 880

1890

Dakota (d)

Delaware

District of Columbia .

Florida

1880
1800

1880
1890

1880
1890

1880
1890

Georgia 1 88'J

1890

Idaho...

Illinois .

Indiana.

Indian territory (c)

Indian territory,includilig Okla.
homa. (d)

Iowa

Kansas

Kentucky .

1880
1890

1880
1890

1880
1890

1890

1880
1890

1880
1890

1880
1890

Louisiana 1880
1890

Maine 1880

I

1890

Maryland

Massachusetts

1880
1890

1880
1890

Michigan ' 1880
1890

Minnesota..

Mississippi.

Missouri

Moiitaua. .

.

1880
1830

1880
1890

1880
1890

1880
•1890

JTehraska 1880
1890

Xeviida
1«!)0

Total
number
of pub-

lications.

11,314
17, 616

125
177

17
35

117
193

361
555

87
257

139
180

26
- 41

44
48

45
122

200
279

10
48

1,017
1,416

467
680

3

43

569
804

347
786

205
270

112
17:l

123
172

143

170

427
668

464
657

233
4J,5

123
161

530

803

18
61

189
550

37

PEEIODS OP ISSUE.

Total.

971
1,731

6
16

19
28

17

35

9
28

3

14

16
24

74
125

40
97

30
49

20
45

11
27

13
14

12
17

15
13

39
60

33
53

10
30

43
83

4

10

14
10

Number published.

Daily.

Morning.

438
599

12
11

7

12

4
11

11

16

30
44

12
18

Evening,

12
18

7

J2

16

12

13
12

4
11

28

3

533
1,132

4
in

28
•51

10
23

44
81

28
79

18

31

13
33

4
15

23
48

20

41

6

19

21

55

in
28

Weekly.

633
721

109
143

104
168

250
380

63
207

57
287

20
31

23
29

40
101

163
210

7

43

758
968

390
489

12

3

500
675

310
701

160
208

94
140

90
101

111
128

279
373

387
522

2(15

355'

109
139

415
685

U
43

165
486

15

Semi-
weekly.

133
214

11
12

17

21

3

15

n
7

Triweekly.

73
40

Monthly.

1,167
2,247

32
54

15
25

U
39

118
225

27
74

31
52

15
29

23

19

2
13

18

44

12
18

I

SO
I

188
i

19
OJ

6

49

Quarterly.

50
88

116

271

21
33

All other.

7
37

1

13

221

393

6

10

23
43

6

11

14

1

11
25

daily
aPnr purposes of comparison 1880 includes 217 children'.s publications and
newsjapers).
6 North and South Dakota combined for 1890 to compare with D.ikota territi

Sunday school papers, and 1891,173 Sundiy publications (not connected with

iry for 1880.
*
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Tablr 3.—comparative STATEMENT, PEEIODS OP ISSUE AND CHAEACTER OF PUBLICATION,

62
63

64
65

70
71

73
74

77

78
79

80
81

82

85
86

89
90

91
92

95
96

100

101
102

STATES AXD TEKEITORIES. Tear.

New Hampshire.

New Jersey

New Mexico

New Tork

North Carolina .

.

North Dakota (a)

.

Ohio

Oklalioma (6)-

Oregon

Pennsylvania. -

.

Ehode Island...

South Carolina .

South Dakota (a) .

Tennessee

Texas

Utah

Vermont

Virginia

"Washington—
"West Virginia

.

"Wisconsin

"Wyoming

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

3880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

1880
1890

Total
number
of pub-
lications.

87
127

215
318

18
41

1,411
1,938

142
176

774
1,093

74
137

973
1,476

,44

72

81
100

227

193
254

280
512

22

1880
1890
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NEWSPAPERS AND PERIODICALS, BY STATES AND TERRITORIES: 1880 AND 1890—Continued.
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CHARAOTEE OF PUBLICATION.

Number devoted to-

News,
politics,

and family
reading.

lloligion.

Agricultural,
norticul-

tural, dairy,
and stock
raising.

Commerce,
finance,

insurance,
railroads,
and trade.

General
literature,

including
magaKiues.

Medicine
and

surgery.
Law.

Science
and

mechanics.

Freemasonry,
Odd Fellow-
ship, and

temperance.

Education
and history,
including
college and

school
publications.

Society, art,

music, and
fashion.

Miecella^
neous.

74
no

194
260

17

816

118
147

576
790'

60
116

675
922

68
87

212

147
193

254
447

55
22

74
63

135
177

28
155

100
127

301

444

11

3

13

97
181

12
16

57
109

75
198

30

4

125
259

24
29

41
83

77
124

4

10

38
46

28
41

16
44

11
12

12
24

13
25

13
12

16
39

1

2
!

35
55

19
33

23
41

15
10

28
77

1

12

116
104

46
44

79
67

1

17

11
2

4
14

62
63

64

67

70
71

72

73
74

75

76
77

78
79

80
81

83

84

85

90

91
92

93
94

95
96

97

101
102

b See Indian territory, including Oklahoma.
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Table 4.—COMPARATIVE STATEMENT, NUMBER OF NEWSPAPERS AND PERIODICALS
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Table 4.—COMPARATIVE STATEMENT, NUMBER OF NEWSPAPERS AND PERIODICALS PRINTED
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Table 5.—DETAILED STATEMENT, NEWSPAPERS AND

STATES AND TBRRITOHIES.

The United States .

Alabama.

.

Arizona..

-

Arliansas .

California-
Colorado . ..

Connecticn.t , -

Delaware
District of Columbia , -

Florida
Georgia

Idaho
Illinois ..,

Indiana. -.,,.,

Indian territory .

lowa.l

Kansas —
Kentucky...
Louisiana..
Maine
Maryland..

Massachusetts.
Michigan . ..... .

.

Minnesota
Mississippi—
Missouri^

Montana... ,

Nebraska.
Ifevada
.KeW- Hampshire

.

mew Jersey

.New Mexico—
KewTork ..--..,

North Carolina .

North Dakota .

,

Ohio

Oklahoma ..

Oiegon..-..
Pennsylvania .

.

Khode Island .

.

South Carolina.

South Dakota.
Tennessee..,., .

.

Texas
Utah....
.yermont

Virginia '.

Washington . .

.

"West Virginia .

Wisconsin
Wyoming

Number
of

estab-
lish-

ments
report-
ing.

12, 362

121
21
144
376
159

123
26
13
83

204

29
996
505

8
643

627
184
110
105
113

409
606
341
114,

696

41
412
11
83

.224.

31.

1,263
120
78

724.

15

111
992
40
76,

149
.178
391
,21.

157
125
103
379
21

Aggregate.

$126, 269, 885

. 666, 964
100, 598
500, 349

4, 345, 600
.1,221, 866

1, 284, 375
241, 104
537, 502
405, 055

1, 286, 729

144,«9b
,9, 714, 024

2, 5Q6, 675
23, 790

3, 5Q1, 710

2, 313, 870
2, 397, 213

815, 083
1, 140, 152
1, 385, 133,

7,531,827
,3,.436, 287

3, 693, 259
297, 757

. ,4, 578, 490

. . ,509. 267,

.2, 143, 488,

73, 290
754, 183

, ,2, 373, 213

,. ,120,068
29, 716, 028,

449, 877
, 491,274

,7, 738, 089.

..46,145
. . .653, 419
16, 070, 348
.061,944
438, 704

579, 169

.1,708,359
1, 670, 937

537, 098
, 455, 393

750, 320
1,035,182

438, 110
2, 645, 930

133, 642

Value of plant.

Total.

$78, 760, 034

490, 906
70. 050

323, 240
3, 193, 578

849, 442

810, 261

169, 700
372, 158
324, 391

1, 003, 100

85, 010
.5, 338, 353

1, 751, 633
15, 825

2, 387, 298

1, 622, 840
1,593, 12,7

475, 211
661, 027
953,525

3,562,036
,2, 232, 274
1, 789, 318

198, 495
2,771,474,

367, 758
, 1,299,101

57, 200
512,460

1, 825, 350,

,76,950

.18, 123, 76.4

303, 532
, 351, 8ao

,4,870,20,7

, , , 39, 700
,,,.396,535.
10,315,243
, ,485,267

, , 289,,Q25

, .410,,662.

,1,170,294
1, 114, 316

. -.223,568
, . , , 283, 6,78

442, 384
780, 109
307, 900

1, 632, 099
86, 930

Land.

$10, 409, 896

18, 015
1,000

18, 445
612, 282,

64, 515

50, 300
25, 700
32, 000
6,415

144, 670

7,510
,173,057
,123,510

212, 305

147, 900
189, 825
37, 475
17, 725

188, 525

'

128,200
.194,175

93, 725
10, 105

277, 490

. 24, 100
, , 93,952

4,600
,, 28,100

., 171,900

5,800
,4,061,076

30, 300
. , 22, 825

. , ,430, 436

.., 2,750
, .19,500
1, 906, 575

. . 81, 82Q
.... 22, 400

25, 735
...205,788

63, 945
.. .54,200
... 21,535

45, 795
94, 150
20, 950

183, 550
6,665

Buildings.

$11, 769, 253

41, 885
9,850

24, 335
736, 802
139, 977

65, 900
27, 300
52, 000
12, 225

170, (125

15, 950
564, 567
158, 650

301,810

188, 061
360, 595-

55, 425
59, 650

183, 500

216,050
249,650
286, 775
19, 705

425, 544

47, 660
165,480
10, 500
76, 350

231, 825

8,450
,,3,, 335, 248,

48, 975
72, 675

666, 225

1, 800
32,436

1, 692, 184
109, 200
47, 550

, 67,625
259, 825
156, 993
24, 600

47, 900

60, 675
113, 057
36, lUO

192, 725
10, 965

Machinery,
tools,

and imple-
ments.

$56, 680, 885

431,006
69, 200

280, 460

1, 844, 494
644, 950

688, 061

116, 700
288, 158

,

305,751 I

688, 405

61,650
4, 600, 729
1, 469, 473

15, 825
1, 823, 183

1, 286, 879

1, 042, 707
382, 311
583, 652
681, 600

3, 217, 786
1,788,449
1, 408, 818

168, .685

2, 068, .440

295, 998
.1,049,089

42, 100
408,010

1, 421, 625

62,700
10, 72«,.S40

224, 257
256,380

3, 773,,.546

35, 150
. 344, 600
6, 816, 484

294, 247
219, 075

327, 202
704,681
893, 378

. 144, 768
. . 214,.243

329, 864
572, 902
250, 850

1, 256, 824
69, 300

Live assets.

Total.

$47, 609; 861

176, 058
30, 548

177, 109
1,152,022

372, 424

474,114
71, 404

165, 344
80, 664

283, 629

59, 980

4, 375, 671
755, 042

7,965
1, 164, 412

691, 036
804, 086
339, 872
479, 126
431, 608

3, 969, 791
.1,204,013
1, 903, 941

99, 262
.1,807,016

.141, 509
. 844, 387

16, 090
241, 7.23

, ,
547,863

43, 118
11, 592, 264

146, 345
139, 394

2, 867, 882

6,445
256, .884

5, 755. 105
176. 6T7
149, 679

168, 607
538, 066
556, 621

. . 313, 530
. 171, 715

313, 986
255, 073
130, 210

1, 013, 831
46, 712

Raw
materials.

15, 997, 471

,. 19,468
.,B,J,62

36, 975
145, 779

. ,72,740

67, 601
5,760

20, 707
20, 021
72, 336

10, 950
457, 368
126, 400

1,525
187, 771

107, 311
130,272
44,603
61, 621
10, 225

218,674
167, 562
139. 406
10, 675

227, 460

28,S80
. 113, 407

2,490
31,831

, ,98, 211

7,325
1, 633, 750

20, 074
22..044

39,6,449

, , .1„525

4Q,.9B5

663, 773
2!i,.l)72

,12, 269

- 28,331
54, 389
72', 609

. 106,.237

, .3a,.491

22, 329
38, 702
16, 761

123, 976

6,576
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Table Si—DETAILED STATEMENT, NEWSPAPEES AND

7
8
9
10
11

12
13
14
15
16

17
18
19
20
21

22
23
24
25
26

27
28
29
30
31

32
33
34
35
36

STATES AMD TEBEITOEIES.

The United States

.

Alabama...
Arizona

—

Arkansas.

.

California.
Colorado. .

.

Connecticut
Delaware
District of Columbia .

Florida
Georgia

Idaho
Illinois
Indiana
Indian territory .

Iowa

Kansas . .

.

Kentucky.
Louisiana.
Maine
Maryland.

Massachusetts.
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada
New Hampshire-
New Jersey

NewMexico
New York
North Carolina .

North Dakota...
Ohio

Oklahoma.
Oregon
Pennsylvania .

.

Bhode Island . .

.

South Carolina.

South Dakota.
Tennessee
Texas
Utah
Vermont

Virginia
"Washington . .

.

West Virginia-.
Wisconsin
Wyoming

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES.

Aggregates.

Average
number.

106, 095

647
124
624

3,405
1,221

1,286
215
497
516

1,415

117
9,502
3,261

23
3,576

2,588
1,800

937
1,343
1,251

S,996
3,668
2, 6H0
384

5,291

307
1,918.

63
651

2, 199

140
18, 086

567
337

7,292

83
700

10, 658
679
449

578
1,357
1,996

378
403

797
-532.
2, 728

Total wages.

$68, 601, 532

371, 767
83, 091

322, 742
2, 800, 203

1, 064, 301

868, 171
108, 150
389, 731
260, 113
769, 724

80, 027
6, 431, 079
1, 631, 819

:

9,828
1, 744, 480

1

1, 132, 043
1, 106, 423

687, 378

.

632, 159
846, 819

4, 144, 307
1, 824, 744

1, 707, 637
158, 038

3, 407, 446

330, 862
1, 125, 363

58, 726
317, 764

1, 365, 376

88, 833
14,933,132

236, 590
203, 352

4, 063, 564

32, 131
566, 889

6,667,603
374, 894
237, 385,

301,545
827, 631

1, 193, 550
279, 277
208, 694

442, 131
683, 827
222^052

1, 285, 724
82, 618

Officers or firm members actively
engaged in the business or in

supervision.

Males
above 16 years.

Num-
ber.

10, 972

22'

93
329
142

136
23
15
62

165

29

,005
468

1

671

513
146
90
102
100

399
297
81
673

337
5

60
190

24
1,295

71
53

722

828
47
56

115
142
300
26
44

133
92
82

16

Wages.

?11, 326, 208

77, 271
20, 340
72, 764

401, 656
147, 890

162, 606
23, 560
39, 525
51,016

136, 447

22, 264
1,148,900

398, 720
300

461, 866

332, 905
185, 367
107, 195

93, 336
109, 044

464, 337
315, 438
324, 689

51, 895
614, 131

47, 690
2ti9, 612

6,804
43, 426

235, 164

17,400
2, 013, 861

49,054
44,024

657, 560

4,340
89, 209

928, 568,

52, 548
41, 049

76, 328
132, 724
240, 067
37, 296
39, 140

93, 661
100, 201

- 56, 114
279, 156
18, 780

Females
above 16 years.

Num.
ber.

228

Wages.

$119, 669

600

1,966
6,312
2,662

4,300
2,000

416
26, 056
7,093

1,920

3,896
1,180
3,416
2,795
2,924

6,430
4,200
1,380

6,50

7,174

1, 367

364
780

416
18, 118

500
7,480

5,529
13, 359

936
3,960
2,820

300

520

620
6,590
1,740

Editors, subeditors, and reporters.

Males
above 16 years.

Num-
ber.

10, 050

51
7
30

410
135

182
23
69
31

120

7
922
241

3

149

117
170
120
86

179

603
282
182
25

489

26
120

5

44

10
2,340

26
13
564

5

58
1,181

68
43

24
128
139
28
29

71
93
29
174

5

Wages.

$10,443,351

41, 970
6,000

23, 037
447, 039
149, 170

119, 578
14,710
67, 022
26, 900
96, 761

8,020
964,914
180, 119

1,800
97, 440

74, 600
141, 824
117, 432
73. 339

23i; 701

579, 781
254, 304
165, 669
13, 364

463, 401

34, 381
119, 554

4,820
27, 658

158, 178

9,700
3, 315, 476

20, 946
11, 464

472, 148

2,608
69, 036

1, 086, 976
61,243
35, 741

16, 170
122, 066
124, 381
33, 520
21, 670

54,048
110, 657
19, 596

144, 659
6,960

Females
above 15 years.

Num-
ber.

Wages.

$306 071

300
5,688
2,720

2,016

2,289
2,516
4,026

19, 731
8,260

3,960

3,384
4,734

10, 128
7,154
3,432

35, 392
3,776

19, 602

18
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AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES—Continued.

Clerks.

Males
above 16 years.

Num-
ber.

11
12
25i

55
14
42
14
63

1

538
110

157
140
4

297

12
98
2
9

70

7
416

"Wages.

$5, 371, 697

26, 492
5,672
9,492

251, 497
61, 034

48, 086
5,684

33, 024
11, 430
41,852

860
446, 457
72, 529

35
729
24
20

17
89
76
28
12

40
42
17

109

76, 685

28, 061
63, 906
61, 120
40, 504
73, 082

448, 150
112, 570
129, 558

1,970
253, 775

16, 551
66, 911

1,980
7,520
65,438

5,810
;, 619, 956

4,674
5,465

311, 920

Females
above 15 years.

Num-
ber.

2,316

41,642
673, 794
19,364
14, 308

14, 612
65, 657
54, 052
23, 810
8,548

20, 754
37, 739
9,900

78, 722

252
31

33

23,

34
19

224
5

47

70

2
491

"Wages.

280
7

1,100
6,771
1,316

5,128
572

11, 181
2,700

10, 202

112, 405
10, 094

10, 824

7,893
16, 453
4,658

61, 624
1,970

136, 686
12, 090
21, 726

30, 095

1,350
11, 251

3,600
44, 416

460
218, 100

1,336
50, 024

1,400
94, 920
2,514

524
9,850
6,642

500
3,600

514
520
520

6,171
6,096

Operatives, skilled and unskilled.

Males
above 16 years.

Num-
ber.

47, 442

334
65
359

1,397
651

507
90
128
260
754

61

4,049
1,506

13
1,739

1,229
882
333
465
536

2,262
1,636
1,275

184
2,368

160
933
26
306

1,120

68
7,741

337
177

3,347

- 55
296

4,022
231
244

276
624

1,024
151

483
336
233

1,183
48

Wages.

$26, 482, 191

184,367"

43, 842
185, 349

1, 061, 479
589, 627

321, 460
38, 692
73, 223
121,152
396, 136

44, 137

2, 361, 216
667, 613
6,570

811, 394

493, 848
453, 371
178, 535
208, 261
194, 177

1, 338, 051
703, 771
681, 368
71, 282

1, 207, 006

152. 713
641, 355

• 20, 638
152, 696
587, 299

40, 716
6, 442, 472

131, 320
99, 024

1,649,949

23, 517

217, 134
2, 486, 256

150, 436
96, 958

148, 633
276, 098
545, 619
109, 308
83,319

209, 053
262, 694
95, 606

495, 898
39, 064

above 15 years.

Num-
ber.

7,200

16
9

25
229
53

112
14
9

23
65

751

347

86
37

201
18

623
356
162
28

'347

10
132

2
82
61

4
907
13
31

617

73
566
23
6

59
"79

53

12
43
39

234
5

"\V"age8.

*2, 138, 021

4,650
4,435
6,871

86, 492
27, 072

41, 808
3,003
2,376
6,192

16, 875

1,830
259, 499
71, 658

784
83, 028

66, 346
21, 251
10, 620
61, 432
4,062

246, 959
87, 644
68, 161

7,263
92, 936

6,444
41, 160

600
25, 257
14, 478

1,820
259, 027

2,697
10, 614

152, 111

620
27, 692

146, 112
8,652
1,004

15, 462
24, 336
21, 187
13, 179

17, 331

1,846
17, 691
7,381

57; 095
1,188

Children.

Num-
ber.

5,940

69
7

65
215

87
12
6

71
81

10
672
261

3

335

223
102
39
16
29

60
461
131
46

233

7

144
1

20
71

13
307

11

45
676
84
22

33
64

126
41
20

85
34
78

259
1

"Wages.

$638, 913

7,049
582

8,100
23, 063

16, 099

4,955
. 1,722

330
6,967
7,399

1,300
60, 157
28, 992

374
30, 938

24, 599
11, 127
6,347
1,767
4,051

8,616
40, 101
16, 461
4,066

24, 848

2,096
17, 464

120
2,064
9,061

1,208
66, 564
14, 095
2,221
30,816

1,046
5,336

68, 534
10, 672
2,700

3,479
6,072

15, 423
.6, 792

. 2,247

7,341
4,166
6,084

22, 983
250

Pieceworkers.

Males
above 16 years.

Num-
ber.

12, 932 $10, 034, 505

25
474
71

190
48
118

2

1,253
284

150
275
224
101
272

741
370
320
13

827

49
104
22
51

286

11
2,243

22

83
1,419

77
58

43
190
221
.54

71
152
49

-318

7

"Wages.

28, 272
2,720

12, 763
469, 904
64, 613

148, 286
19,817

156, 081
26, 940
56, 486

1,200
993,523
175, 291

161, 362

99, 917
205, 080
187, 567
54, 326

221,336

632, 462
274, 253
273, 622
7,041

C83,977

67, 096
49, 516
24,763
27,411

229, 072

7,999
1, 766, 463

13, 604
28, 704

687, 104

86, 207
1, 119, 259

63, 770
46, 605

23, 073

173, 666
175, 550
52, 411
18, 306

54, 244
157, 388
25, 992

174, 373
7,400

ITemales
above 15 years.

Num-
ber.

1,899

13

28
5

1

80
2

528
49
31
1

66

6

304

"Wages.

$778, 100

1,000
40, 302
2,098

14,248
400

4,680

2,640

37, 619
11, 460

14, 963

2,130
360

27, 621
1,040

247, 443
16, 507
15, 421

508
19,294

2,641
6,506

26, 844
17, 850

3,304
120, 898

Children.

Num-
ber.

34, 466

9,948
29, 643

6,081
120

1,928
9,876
4,045
1,961

13, 183

150
2,881

260
18, 697
1,040

$3, 207

702

'ioo"

2;

3-

i
5-

6-

7
8
9
10
11

12
13
14
15
16

17
1&
19^

20
21

22:

23-

24
25-

26-

27"

28
29
30
31

33
34
35

37

40
41

42
43
44
45
46

47
48
49
50
51
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Table 5.—DETAILED STATEMENT, NEWSPAPERS AND

BTATES AND TEHBITOBIES.

The United States..

Alabama .

.

Arizona ...

Arkans'fta

.

California

.

Colorado .

.

Connecticut
Delaware
District of Columbia..
rioricta
Georgia

Idabo
Illinois

Indiana
Indian territory.
Iowa

Kansas

—

Kentucky

.

Louisiana

.

Maine
Maryland .

Massachusetts .

Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada
New Hampshire .

New Jersey

New Mexico —
New York
North Carolina.
North Dakota . .

.

Ohio

Oklahoma
Oregon
Pennsylvania ...

Hhode Island...
South Carolina.

South Dakota .

.

Tennessee
Texas
Utah
Vermont . ,

Virginia
"Washington
West Virginia .

Wisconsin
"Wyoming

MATEBIALS USBD.

Aggregate
cost.

$38, 955, 322

159, 555
26, 557
181,126

1, 426, 629
439, 558

339, 698
37, 503

300, 794
110, 292
537, 271

28, 237

4, 000, 623
774, 429
C,8U

863, 764

556, 941
481, 713
238, 846
367, 256
431, 560

2, 902, 340
915, 521
771, 151
71,759

1, 708, 128

101, 519
569, 920
15, 227

190, 829
566, 188

34, 577
9, 650, 150

116, 750
112, 769

2, 404, 807

14, 398
209, 813

4, 448, 814
187,758
74, 755

124, 528
368, 500
514, 635
113, 953
120, 838

173, 334
234, 127
114, 765

. 734, 777
29, 629

Paper used on newspapers and periodicals.

Totals.

Poande.

552, 876, 161

2, 007, 288
1?9, 620

1, 088, 505
20, 229, 809
4, 984, 842

4, 676, 762
580, 218

5, 357. 486
1, 036, 382

7, 028, 445

141, 176
60, 907, 589

8, 619, 064
43, 766

7, 809, 310

5,276,496
5, 780, 580

3, 906, 224
5, 779, 649

6, 477, 706

34, 734, 860
11, 680, 577
10, 193, 158

493, 593
27, 462, 453

783, 627
5, 583, 456

158, 962
1, 911, 461
6, 447, 571

160, 834
165,413,361

1, 111, 101
510, 604

29, 823, 811

98, 445
2, 150, 770

71, 130, 406
3, 135, 927
1, 007, 108

813, 714
5, 185, 720
5, 345, 193
1, 206, 050

996, 377

1, 977, 387

2, 615, 931
1,080,543

7, 574, 249
172, 995

Cost..

$23, 905, 384

95, 792
10, 677
62, 380

994, 082
268, 517

194, 580

22, 259
248,043
48, 903

318, 915

9,592
2, 627, 842

405, 424
3,166

385, 858

270, 700
222, 801
166, 307
221, 571
292, 411

1, 654, 770
481, 459
444, 973
29, 236

1, 137, 348

43, 860
263, 412

7,982
81, 469

276, 661

11, 086
6, 811, 425

53, 174
28, 649

1, 281, 068

5,532
121, 573

2, 827, 670
116, 855
47, 309

49, 162
222, 283
261, 291
67, 687
50, 817

92, 898
125, 766
51, 038

348, 906
10, 165

Daily.

Pounds.

326, 620, 576

1,151,611
119,710
367, 336

15, 729, 848
4, 279, 167

3, 379, 714
433, 600

2, 613, 567
581, 325

3, 550, 135

48, 800
37, 739, 620
4,224,821

2,730
e, 242, 350

2, 532, 989
3, 188, 353
2, 920, 032
1, 165, 574
4, 998, 834

10, 294, 602
6, 299, 294
«, 205, 498

124, 286
18, 654, 621

547, 623
3, 193, 843

139, 579
916, 101

3, 709, 505

96, 730

94, 075, 399
475,460
187,100

15, 776, 259

66, 317
1,250,824

46, 727, 701
2, 578, 150

557, 730

290, 832
2, 772, 684
2, 709, 270

785, 530
247, 000

1, 115, 320
1, 877, 740

614, 775

2, 962, 567
98,120

Cost.

$11,930,793

47,751
5,841

16, 242
699, 031
213, 295

131, 667
14, 930
95, 970
24, 101

144, 149

2,765
1,358,813

169, 097
136

135, 133

109, 096
104, 973
115, 021
49, 567

213, 706

686, 604
218, 634
230, 786

5,075
678, 017

28, 344
125, 828

6,668
34, 269

148, 314

6,238
3, 176, 472

19, 877
8,837

583, 123

3,036
62, 453

1, 593, 436
91, 331
20, 775

15, 153
95, 783

112, 269
41, 689
9,460

44, 549
82, 422
24, 314

120, 560
5,194

"Weekly, semiweealy,
and triweekljf

.

Pounds.

170, 260, 470

835, 521
69, 910

701, 419
4, 072, 126

644, 595

986, 740
139, 308

2, 568, 854
451, 889

2, 666, 542

92, 376
17, 988, 060
3, 584, 895

41, 036
4, 387, 406

2, 674, 719
2, 516, 379

923, 902
1, 162, 775
1, 307, 612

11, 330, 855
4, 812, 430
3, 060, 510

356, 852
7, 706, 705

232, 804

2, 262, 277
19, 383

972. 472

1, 707, 501

63, 804
47, 486, 425

622, 408
313, 564

10, 715, 912

31, 768
836, 720

16, 726, 651
642, 167
445, 778

473, 662

2, 028, 690

2, 602, 933
338, 400
527, 262

778, 027

695, 471
460, 904

4, 259, 290
74, 875

Cost.

8, 765, 517

46,564
4,836

44, 257
261, 302
51, 413

46, 176

6, 833
141, 695
24, 534

123, 033

6,827
940, 885
186, 003
3,030

238, 642

157,133
112, 883
47, 062
60. 683
71. 684

734, 650
230, 176
159, 964
23, 147

390, 823

15, 218
129, 230
1,314

45, 240
86, 088

4,813
2, 263, 822

32, 261
19, 103

517, 014

2, 449'

55, 655
778, 157
24, 570
26, 306

30, 925
103, 089
139, 650
19, 687
29, 304

43, 343
39, 913
26, 360

212, 818
4,971

Monthly, quarterly,
and all other.

Ponmda.

55, 995, 115

20,156

14,750
427, 835
61,080

310, 308
7,310

175, 065
3,16&

811, 768

5, 179, 909
809,: 348

179, 564

68, 788
75,848
62, 290

3,451,300
111, 260

4, 109, 403
568, 853
927, 150
12,455

1,102,127

3,200
127, 336

1, 030, 565

300
23, 852, 537

• 13,233
9,940

3, 331, 640

360
63, 226

7, 676, 154
16, 610
3,600

49,220
384, 340
132. 990
82, 120

222, 115

84, 040
42, 720
4,864

352, 392

Cost.

$3, 209, 074

1,881
33,749
3, 809

16, 737
494

10, 378
268

51,7^

328,144
50,324

12, 083

#,471
4,945
4,224

111, 321
7,021

233, 516
32, 649
54,233
1,014

68, 508

298
8,354

1.960
42, 259

35
1, 401, 131

1,036
709

180, 931

48
3,465

456, 077
954
228

3,084
23, 411
9,372
6,311

12, 053

5,006
3,421
414

15, 528
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Table 6.—PERIODS OF ISSUE AND CHARACTER OF PUBLICATION,

2
3
4
5
6

7
8
9

10
11

12
13
14
15
16

17
18
19
20
21

.22
23
24
25
26

27
28
29
3D
31

32
33
34
35
36

37
38
39
40
41

42
43
44
45
46

47
48
49
50
51

STATES AND TEREITOBIES.

The "United States ,

Alabama ..

Arizona...
Arkansas

.

California

.

Colorado ..

Connecticut
Delaware
District of Columbia

.

Florida
Georgia

Idalio
Illinois
Indiana
Indian territory.
Iowa

KansaB
Kentucky.
Louisiana .

Maine
Maryland .

Massachusetts -

Michigan
Minnesota
Mississippi
Missouri

Montana
-Nebraska
Nevada
New Hampshire .

New Jersey

New Mexico
New York
North Carolina. .

.

North Dakota. . -

.

Ohio

Oklahoma
Oregon
Pennsylvania . -

Bhode Island .

.

South Carolina

South Dakota

.

Tennessee
Texas
Utah
Vernjout

Virginia
"Washington
"West "Virginia .

"Wisconsin
"Wyoming

NUMBEE OF PUBLICATIONS IN EXISTENCE DURING THE CENSUS YEAR.

Total.

17, 616

177
35
193
555
257

180
41
48
122
279

48
1,416
680
13

804

788
270
173
172
170

668
657
445
161
8U3

61
550
25

127
318

41
1,938

176
112

1,093

30
137

1,476
72
100

227
254
512

231
172
144
521
31

Periods of issue.

Daily

.

Total.

1,731

16

35
5

4
Xi
24

125
97
1

49

45
27
14
17
13

60
63
30
7

10
37
10
20
48

4
168
21
7

125

7
16

1C4
10
6

21
19
44
9
5

23
23
11

49
5

Morning,

4
45
11

12
2
2
6

16

2
44
18
1

18

12
12
8
6

12
12
11
3

28

4

9

3

4
16

1
66
9
3

28

3

7

52
3

4

Evening.

1,132

10
61

17

23

3

2
8

1

81
79

6 days
per

week.

33
15
6

11
4

48
41
19
4

55

6
28
7

10

32

102
12"

4
97

112
7

2

13
11

29
5

3

11
14
7

35

1,465

12
7

13
85
22

4
2
10
16

102
83
1

41

45
19
8

17

52
43
23
5

67

30
10
18
47

3
133
21
8

109

7
16

146
7

2

20
12

20
18
10
46
5

7 days
per

266

4
2
,1

11
6

2
1

2
4
8

23
14

Weekly.

12, 721

143
26

168
880
207

111
31

29
101
210

489
12
675

701
208
140
101
128

373
522
355
139
585

42
486
15
90

231

1,075
135

22
109
901
.42
85

189
196
43.?

10
60

167
141
124
426
25

Semi-
weekly.

2
12

21
3

34
3

2
19

Tri-
weekly.

Monthly.

2,247

64
17

25
5

11

225
74

29
19
13
44
18

168
60
49
9

Quar-
terly.

12
27

5

151

1

10
805
15
3

13
27
26

26
7

8

.26

271

1

3

5

37
1

2

86
3

43
1
2

All other.

392

1

10
1

5

"¥
2
4

42
11

23
14

8
3
26

2

1
46
1

1

1

4
1
3
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NUMBER OP PUBLICATIONS IN EXISTENCE DURINCl THE CENSUS YEAH—Continued.

Character of publication.

News,
politics,

and
family
reading.

13, 147

149
31
176
428
218

133
31
20
105
222

47
950
553
11

707

724
218
127
112
129

353
642
365
143
593

50
510
25

110
260

965
147
105
790

29
116
922
,46
87

212
193
447
22

177
165
127
444
..30

Religion.

1,182

14

v
20
6

11
2
1

4
14

114
32
1

31

11
20
11

86
39
22
8

63

3
- 5

13

1
181
16
2

109

1
6

198
4

4
31
12
3

4
13

Agricul-
tural, horti-

cultural,
dairy, and

stock
raising.

1

14

3

5

1

1

4
5

31
22

7
4-

15
10
7
4
16

1

30
3
1

2
18

5

3

1

17
1

Commerce,
finance,

insurance,
and

railroads.

13
5

31
5

23

94
1

2

28
2

Trade.

491

1

22
5

31

1

165
1

1

55
2

General
litera-

ture,
including:
mag-

azines

35
1

1

1

'24"

2

42
7
10

1

124
1

38
3

1

1

1

4
3
4

2
....

Sunday
news-
papers.

173

9

10

Medicine
and

surgery.

187

19
7

46
1^

Law.

51

12

Science
and

mechan-
ics.

123

Freema-
sonry,

Odd Fellow-
ship, and
temper-
ance.

20
2

1

"2

14
1

3

23
9

7
1

2

4
1

19

11

Education
and

history.

15
5

32
1

1

13

16
2

Society,
art,

music,
and

fashion.

198

20
2

15
3

College
and

school
period-
icals.

Miscella-
neous.

406

10
11

10
.5

18

23
3

I

20

1

26

1

1

19
4

1

2

5

1

5

60
1(1

1

9

10
2

12
2
7

77
2
1

25

2
12
3

10
11

12
IS
14
15
16

17
13
19
20
21

22
23
24
25
28

27
28
29
30
31

32
33
34
35
36

87
38.

39
40
41

42
43
44
45
46

47
48
49
50
51
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Table 6.—PEEIODS OF ISSUE AND CHAEACTER OF PUBLICATION,



NEWSPAPERS AND PERIODICALS. 687

NEWSPAPERS AND PERIODICALS, BY STATES AND TERRITORIES: 1890—Continued.



688 MANUFACTURING INDUSTRIES.

Table 6.~PEEI0DS OF ISSUE AND CHARACTER OF PUBLICATION,

2

4
5
6

7
8
9
10
11

12
13
14
15
16

17
18
19
20
21

22
23
24
25
26

27
28
29
30
31

32
33
34
35
36

37
38
39
40
41

42
43
44
45
46

47
48
49
50
51

8TATB3 AND TEEEITOEIES.

Ihe United States

Alabama .

.

Arizona . .

.

Arkansas

,

California

.

Colorado ..

Connecticut
Delaware
District of Columbia.
Florida
Georgia

Idaho
Illinois
Indiana
Indian territory,
Iowa

Kansas

—

Kentucky.
Louisiana .

Maine
Maryland .

Massachusetts .

Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada
New Hampshire.
New Jersey

New Mexico —
New York
North Carolina
North Dak 'ta.

.

Ohio

Oklahoma
Oregon
Pennsylvania ..

Khode"^Island...
Sonth Carolina

.

South Dakota .

.

Tennessee
Texas
Utah
.Vermont

Virginia
Washington

. West. Virginia .

Wisconsin
. Wyoming

Total.

41
6
29

100
71

24
9

31

25
49

15
175
60
4

101

93
52
44
20
46

100
68
53
42

104
10
16

311
41
25

161

11
205
18
16

53
35
75
11-

46
28
32
65

NUMBER OP PUBLICATIONS IN EXISTENCE BUT NOT IlEPOKTINO.

Total.

Periods of issue.

Daily.

Morning. Evening.
6 days
per

week.

14
1

1

19'

7 days
per

week.

Weekly. Semi-
weekly.

35
5

26
69
54

16
8

18
21

16
110
41
4
82

80
43
41
13

37
50
44
37

6

91
6
7

45

7
148
33
24

103

9
130
12.

12

48
27
66
4
2

33
23
29
53
6

20

Tri-
weekly.

Monthly.

1

17
11

5

1

9

2
10

43
13

8
12

45
11
7
2

15

1

6

122
4
1

45

Quar-
terly.

All other,

46

1.

ri'

102

2

13
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Table 7.—CIRCULATION AND CONSUMPTION OF PAPER, NEWSPAPERS

32

i^TATE.S AND TERRITORIES.

The United States.

Alabama...
Arizona ...

Arkansas .

.

California .

Colorado...

11 Georgia.

Connecticut
Delaware
District of'Columbia.
Florida

.

Idaho
Illinois .-.

Indiana
Indian territory

.

Iowa

Kansas —
Kentucky
Louisiana-
Maine
Maryland..

Massachusetts.
Michigan
Minnesota
Mississippi
Missoxiri

Montana
Nebraska
Nevada
New Hampshire.
New.Jersey

New Mexico
New York
North Carolina -

North Dakota .

.

Ohio

Oklahoma
Oregon
Pennsylvania. .

.

Khode Island . .

.

South Carolina .

South Dakota.
Tennessee
Texas
Utah
Vermont

Virginia
Washington—
West Virginia..
Wisconsin
Wyoming

Number
of pub.
lications
report-
ing.

136
29

164
455

156
32
17
97

230

33
1,241

620
9

703

218
129
146
124

568
589
392
119
707

52
446
15

111
263

1,627
135
87

932

21
126

1,27.1

54
84

174
219
437
28
70

185
144
112
456

Total (all

classes).

19, 138, 934

246, 847
22, 309

192, 749
1, 151, 389

229, 669

496, 084
55, 582

321, 151
107, 257
733, 223

21, 270
7, 891, 219
1, 299, 418

8,995
1, 088, 019

756, 746
727, 781
358, 183

2, 442, 046

4, 662, 159
1, 511, 915
1, 023, 005

108, 061
2, 615, 135

68, 980
635,505
14, 530

261, 040
1, 486, 777

23, 157
18, 031, 391

173, 077
86, 425

5, 639, 781

14, 654
208, 855

9, 472, 083
148, 868
121, 672

142, 362
1, 450, 118

658, 183
68, 000

207, 565

346, 056
204, 488
130, 328

1, 053, 389
24, 370

AGGREGATE CIRCULATION PER ISSUE.

32, 154
5,210

15, 917

399, 454
68, 150

117, 246
20, 450
62, 651
16,605
70, 546

1,700
774, 486
166, 051

500
110, 563

82, 266
135, 150

78, 600
41, 545

137, 085

445,781
212, 975
180, 433

7,350
423, 094

19, 170

84, 698
8,700

37, 900
160, 746

5, 1.34

2, 119, 101

23, 110
9,220

499, 712

3,450
32, 712

1, 241, 514
67, 959
17, 125

13, 812
82, 941
87, 123

20, 525
. 10, 700

47, 106
48, 954
22, 600

107, 594
4,620

Weeklies.

28, 954, 515

173, 477
17, 099

166, 482
604, 050
128, 809

182, 472
30, 132

. 243,500
87, 052

442, 250

18, 690

3, 437, 663
673, 798
8,495

795, 077

590, 089
445, 485
225, 883
230, 642
210, 310

1, 802, 125
869. 764
518, 563
91, 206

1, 346, 714

44, 750
447, 757

5,830
201, 752
278, 791

17, 523
6, 347; 827

139, 867
66, 405

1, 996, 400

10, 104
154, 243

3, 135, 664
59, 666
97, 922

105, OOO
756, 105
498, 557

8,200
100, 265

218, 748
139, 134
101, 128
657, 300
19, 750

Semi-
weeklies

6,810
2,160

2,000

880
30, 820
2,840

14, 397

2,430
20, 200
5,200
1,350

Tri-
weeklies.

50, 067

25,440
6,690

15, 000

28, 700

1,250
900

1,450
2,200

100, 998
2,000
2,000

44,230

1,400
65, 078

425
925

2,400
4,140
7,240

20, 075

3,720

250
133, 105

750
1,300

1,000

4,800

Monthlies.

8,766

9,750
123, 425
29, 250

185, 276
5,000

15, 000

2,000
178, 827

1, 627, 250
371, 909

500
2,610

200

192

133,032

72, 983
29, 461
40, 600

1, 964, 659
2*, 075

1, 327. 740
377, 734
148, 933

5,950
624, 767

1,850
83, 850

Quarter-
lies.

29, 0-00

7,000

4,500

3,000

1, 867, 800
29, 200

All other.

3, 436, 883 4, 681, 113, 530

19, 938
1, 036, 315

6, 990, 400
9,050
8,800

956, 522

1,100
20, 000

2, 763, 798
20, 468

17, 150
98)582
53, 783
12, 000
96, 600

56, 290
15, 950

. 5,500
51, 715

1,700
2,000

13, 85D

781, 910
10, 552
2,000

135, 500

1, 712, 200
1,500

1, 342, 997

1, 624, 741
350

3,500

495, 500
1,000

17, 500

20,625

1,950

600
9,900

5,100

600
36, 600

152, SOfl^

55, 620

17, 400

2,228
94, 195
6,200

201, 850
8,748

279, 163
32, 500

158, 076
3,055

48, 750

1,000
18, 300

AGGREGATE NUMBEE
OP COPIES PRINTED DURING

THE CENSUS YEAR.

Total
(all Glasses).

500
746, 315
2,550

790, 095

500
635, 588

2,000

4,000
12, 850
10, 000
7,200

2,500
450
850

83, 050

19, 277, 464
2, 551, 928

13, 768, 353
163, 716, 618
30, 022, 108

48, 253, 243
8, 033, 402

31, 715, 418
10, 113, 301
48, 512, 208

1, 593, 500
465, 924, 592
94, 466, 572

480, 740
80, 780, 202

57, 469, 332
71,543,310
40, 145, 248
53, 206, 443

56, 855, 415

261, 440, 450
122, 904, 401
95, 651, 359
7, 266, 800

225,731,297

9,106,770
52, 037, 259
3, 010, 210

21, 314, 338
75, 855, 311

2, 524, 262
1, 177, 147, 744

14, 821, 936
6, 357, 508

306, 568, 217

1. 462, 332
19, 159, 764

633, 014, 599
26, 228, 741
11, 248, 784

10, 336, 238
72, 094, 743
55, 640, 136

9, 626, 740
9, 189, 590

28, 172, 077
23, 547, 244
12, 428, 686
86, 422. 737
2, 473,^60

Dailies.

2, 782, 282, 406

9, 890, 020
1, 663, 980
5, 039, 160

129, 641, 287
22, 710, 240

36, 312, 898
6, 308, 000

18, 645, 418
5, 393, 025

23, 070, 652

532, 200
254, 386, 744
53, 221, 555

39, 000
35, 257, 579

25, 739, 453
44, 325, 835
27, 477, 600
12, 981, 070
46, 192, 316

141, 242, 704
71,451,380
61, 452, 210
2, 300, 550

146, 506, 687

6, 455, 590
27, 577, 635

2, 708, 050
11, 782, 500
48, 930, 363

1, 603, 880
735, 139, 251

7, 234, 350
2, 600, 581

161, 161, 014

1, 017, 290
10, 764, 684

407, 817, 246
22, 842, 567
5, 963, 600

4, 328,S60
28, 894, 503
28, 057, 494
6, 796, 300
2, 828, 950

15, 579, 669
16, 204, 412
7, 059, 500

35, 705, 695
1, 446, 860
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AGGREGATE NUMBER OF COPIES FEINTED DUEINO THE CENSL'S
YBAE—contiuiied.

AVeeklies.

1,492,460,587

8, 963, 444
l587, 948

8, 597, 793
31, 596, 351
6, 547, 628

9, 426, 633
1, 667, 402

12, 890, 000
4, 525, 876

22, 774, 628

971, 780
177, 501, 368
85, 032, 428

441. 740
41, 292, 939

30, 565, 741
22, 124, 200
11,511,348
11, 660, 925
10, 114, 000

93, 222, 798
45, 157, 637
26, 942, 986
4, 742, 900

67, 465, 050

2, 326, 220
22, 978, 624

302,160
9. 139, 782

13, 983, 968

910, 382
328, 502, 023

7, 206, 686
3, 439, 327

103, 697, 551

431, 842
7, 998, 480,

162, 756, 709
3, 097, 898

5, 097, 3B4

5, 455, 878
39, 013. 280
25, 886, 762

426, 440
5, 201, 440

11,373,748
7, 145, 632
5, 257, 986

34, 179, 842
1, 027, 000

Semi-
weeklies.

57, 637, 353

156, 000

655, 080
224, 640

151, 300

208, 000

89, 520
3, 137, 080

295, 161

1, 375, 316

258, 920
1, 983. 200

540, 800
140, 400

2, 597, 280
694, 960

1, 560, 000

2, 932, 800

130, 000
69, 600

150, 800
228, 800

Tri-
weeklies.

7, 634, 350

114,000
195, 000

166, 000

140, 400

717, 800

'564,' 800

265, 200

78, 000
407, 160

10, 329, 144
I

2, 192, 150
206, 000
208, 000

4, 598, 720

145, 600
6, 679, 292

44, 200
94, 600

249, 600
424, 160
735, UOO

2, 087, 200

26, 000
13,843,000

889, 000

"31,266

74, 880

30, 000

Monthlies.

232, 617, 133

105, 200

117, 000
, 464, 200
344, 600

1, 219, 212
58, 000

180, 000
24, 000

:, 144, 528

19, 630, 700
4, 464, 748

1,601,468

876. 450
328, 200
480, 300

23, 572, 848
283, 700

15, 315, 728
4,529,316
1, 790, 546

71, 950
6, 783, 800

22, 200
1, 004, 600

241, 256
12, 434, 780

82, 421, 516
107, 700
109. 600

11, 427, 864

13, 200
239, 000

33, 087, 167
242, 676

205, BOO
1, 183, 000

641, 700
144, 000

1, 159, 200

673, 880
186, 400
64. 800

620, 300

Quarter-
lies.

All otlier.

32, 479, 100

28, 000

18, 000

7, 451, 200
117,800

0.800
8,000

55, 400

3, 134, 240
42, 208
8,000

542, 000

12, 500

6, 842, 200
6,000

5, 372, 388

0, 498, 664
1,400

14, 000

1, 982, 000
4, COO

70, 000

'82,566

70, 002, 601

46, 800

14, 400
317, 700

125, 200

14, 400
302, 400

3,677,100
1, 334, 880

484, 100

25, 968
2, 377, 075

128, 400
4, 843, 200

210, 000

6, 937, 700
763, 700

3,797,617
73, 400

1, 093, 800

24,000
406, 800

101,700

10. 000
11, 721, 460

61, 200

12,000
15, 286, 521

48, 000

96. 000
597, 800
340, 000
172, 800

60, 000
10, 800
20, 400

, 991, 400

9, 350, 930

AGGREGATE NUMBER OF POUNDS OF PAPER CONSUMED FOR EACH EDITION.

Total (all

classes)

21, 088
1,725

15, 671
158, 069
30, 816

55, 230
4,702

71, 611
10, 576

132, 282

1,875
912, 856
141, 507

823
107, 177

05, 561
61,648
31, 322

285, 808
51, 577

715, 751
155, 822
132, 695
8,093

307, 684

6,072
64, 587

816
24, 097

130, 970

1,537
3, 460, 699
• 14, 539

7,399
553, 090

1,043
24, 759

1, 170, 330
19, 591

10, 480

13, 243
101, 888
65, 643
11,457
29, 363

35, 482
32, 542
11,171
96, 609
1,756

Dailies.

963, 189

3,274
370

1,164
45, 726
12, 889

10. 501
1,392
7,593
1,784

10, 468

156
110, 784
13,121

35

9,820

8,145
9,206
8,149
3,737

15, 004

56, 026
18, 409
18, 678

402
52, 193

1,631
9,941

444
2,860

12, 219

305
276, 771

1,539
580

47, 813

220
3,541

136, 388
7,630
1,606

932
8,078
8,195
2,370

850

3,347
5,544
1,979
9,018

313

Weeklies.
Semi;

weeklies.

15, 811

1,355
13,518
77, 132
12, 347

18, 702
2,681

49, 518
8,485

51, 097

1,642
342, 400
68, 581

788
81, 079

51,565
45, 399
17, 683
34,079
36, 193

311, 928
91, 017
55, 623
6,903

142, 149

4,045
43, 907

372
19, 238
32,529

1,217
869, 128
11, 729
5,679

197, 019

792
16, 064

309, 938
10, 421
8,273

8,693
38. 472
46, 883
1,563

10, 093

14, 426
13, 580
8,843

50, 648
1,443

200

483
140

114

77
7,861

197

1,241

127
1,290

115
70

2,029
494

1,650

2,891

125
60

90
170

16, 423
137
200

2,906

70
5,538

67
35

260
283
602

2,470

30

15, 615

Tri-
weeklies

26
300

.75

420

'127

25
362

60

5,328

309

"26'

Monthlies.
Quar-

terlies.

836, 608

960
32, 872
5,140

25, 315
639

14, 500
200

66, 832

330, 070
51, 179

11,567

5,484
3,783
4,660

227, 609
6,970

227, 206
37, 362
35,911

488
79, 371

166
0,039

1,909
85,585

1, 639, 092
976
840

137, 759

30
4,884

538, 284
1,213

2,608
10, 142
8,698
3,287

18, 420

6,211
3,372

224
4,141

346

108

84, 367
1,760

All other

1,470

300
370

3,690

191, 443
1.500

965

31, 908

210

310, 976
113

114, 886

154, 711
260
400

41. 018
40

1,000

4,990

110

29
1,487

33
3,210

37, 327

1,580

240
1,843

315
30, 163

730

27, 120
6,890

19, 869
276

8.821

55
1,640

15
442, 981

47

61, 074

200
36, 152

86

750
3,895
1,200
1,767

226
40
96

12, 197

9
10
11

12
13
14
15
15

17
18
19
20
21

32
23
24
25
26

27
38
29
30
31

32
33
34
35
36

37
38
39
40
41

42
43
44
45
46

47
48
49
60
51
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GAS.

This report presents the statistics concerning the manufacture of gas for the year beginning July 1, 1889, and
ending June 30, 1890, as conducted by 742 establishments, from which complete reports were received. The
reports for the census of 1880 contain no data respecting the manufacture of gas, although the industry appears
in the reports from 1850 to 1870, inclusive. The following comparative summary presents the statistics concerning

the manufacture of gas given at previous censuses and the totals under the general heads of the census inquiry

of 1890:
COMPARATIVE SUMMARY, GAS MANUFACTURE : 1850 TO 1890.

Number of establislimeuts reporting

Capital

Miscellaneous expenses

Average number of emploj-fis (aggregate)

Total wages

Officers, firm members, and clerks

:

Average number

Total wages

All other employes

:

Average number

Total wages

Cost of materials used

Value of products

ISSO

30

$6, 674, 000

(c)

952

$390, 584

id)

(d)

id)

id)

$503, 074

$1, 921, 746

221

$28, 848, 726

ic)

5,730

$2, 321, 536

id)

(c)

id)

id)

$3,667,630.

$12, 016, 353

is;o(a)

391)

$71, 773, 694

(c)

8,723

$6, 546, 734

id)

ic)

id)

id)

$10, 869, 373

$32, 048, 851

18S0 (6) 1890

742

$258, 771, 795

$7, 799, 385

14, 860

$10,642,794

1,864

$2, 143, 1C9

12, 996

$8, 499, 625

$14, 037, 087

$56, 987, 290

a The values for 1870 are expressed in a currency which was at a great discount in gold.

b Statistics not reported for 1880.

c Xot reported.

d Not reported separately.

While figures are not available to ascertain the increase during the 10 years from 1880 to 1890, the data

presented in the above summary partially indicate the changes that have taken, place in the industry during the

40 years from 1850 to 1890. Over 250 companies, many of them controlling large establishments, known to have

been in existence and engaged in the manufacture of gas during the census year 1890, failed to furnish the

information required for census purposes. The figures for the Eleventh Census therefore can not be considered

as representing the totals for the manufacture of gas in the United States during that year. It is probable that at

previous censuses the office experienced difficulty in securing the desired information and that some establishments

were not accounted for or failed to give complete data for all the items. Without making allowance for omissions

of this character, it appears that from 1850 to 1890 the number of establishments has increased 712; the capital

has increased $252,097,795, or 3,777.31 per cent; the cost of materials used, $13,534,013, or 2,690.26 per cent, and

the value of products, $55,065,544, or 2,865.39 per cent.

The 742 establishments from which returns were received in 1890 are found in 714 localities. The following

statement gives the names of the localities and the number of establishments in each locality from which returns

were received

:

NUMBER OF ESTABLISHMENTS IN EACH LOCALITY, GAS MANUFACTURE : 1890.

Adams,Mas3 1| Ann Arbor, ilich 1

Adrian.Mich l| Anniaton, Ala 1

Akron.Ohio 2| Appleton, Wis 1

Albany.N.T 1

Albion, N.Y • 1

Albuquerque, X. il 1

Allegheny, Pa 1

Allentown, Pa 1

Alliance, Ohio - 1

Alpena, Mich .- 1

Alton, 111 1

Altoona. Pa 1

Amesbnry , Mass 1

Amherst, Mass 1

Amsterdam, N.Y 1

Anderson, Ind 1

Arkansas city,Kan 1

[
Arlington, Mass 1

1
Ashland, Ohio 1

Ashland,Pa 1

Ashtabula, Obio 1

Astoria, Ore 1

Atchison, Kan 1

Athens, Ga i

Athens, Ohio 1

Athol, Mass 1

Atlanta, Ga 2

Atlantic, Iowa 1

Attica,N.Y 1

Attleboro, Mass 3

Augusta, Ga 1

Augusta, Me 1

Aurora, 111 1

Aurora, Ind , ]

Aurora, N. T 1

Austin, Tex 1

BaUston Spa,NY 1

Baltimore, Md 1

Bangor,Me 1

Baraboo, Wis 1

Bamesville, Ohio 1

Batavia,N.Y 1

Bath, Me 1

Bath.N.Y 1

Baton Eouge, La 1

Bay city, Mich
Bayonne, N. J
Beatrice, Neb
Belfast, Me
Bellaire, Ohio

Bellefontaine, Ohio ...'.

Belleville, 111

Beloit,Wia

Benicia, Cal

Benton Harbor, Micb .

Bethlehem, Pa
Beverly, Mass
Big Rapids, Mich
Binghamton, N. Y
Birmingham, Ala
Boonville, Mo

699
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NUMBER OF ESTABLISHMENTS IX EACH LOCALITY, GAS MANUFACTURE : 1890—Continued.

Boston, Mass 4

Braddock.Pa 1

Brattleboro, Vt 1

Bridgeport, Conn 1

Bridgeton, N.J 1

Bristol, Pa 1

Bristol, E.I 1

Broctport, N. T 1

Brockton, Mass 1

Brookline, Mass 1

Brooklyn,N.Y 4

Brownsville, Pa 1

Brownsville, Tenn 1

Brunswick, Ga 1

Brunswick, Me 1

Bucyrus, Ohio 1

Buffalo, N.T 3

Burlington, Iowa 1

Burlington, X. J 1

Burlington, Tt 1

Cadiz.Ohio ...- 1

Cairo, 111 1

Calais, Me 1

Cambridge, Mass 1

Cambridge, Md 1

Camden, "N.J 1

Cauandaigua, ^. Y 1

Canton, 111 1

Canton, Ohio 1

Cape May , N. J 1

Carboudale, Pa 1

Carlinville, lU 1

Carlisle, Pa 1

Carson city, Nev 1

CartersvUle, Ga 1

Carthage, Mo 1

Catasauqua, Pa 1

CatskiU,N.T 1

Cedar Rapids, Iowa 1

Centralla, 111 1

Chambersburg, Pa 1

Champaign, 111 1

Charleston, S. C 1

Charleston, W.Va: 1

Charlestown. Mass 1

Charlestown, "W. Ta 1

Charlotte, Mich 1

Charlotte, N.C 1

Charlottesville, Va 1

Chattanooga, Tenn 1

Chelsea, Mass 1

Chester, Pa 1

Cheyenne, "Wyo 1

Chicago, 111 4

Chico, Cal..., 1

Chicopee, Mass - 1

Chicopee Falls, Mass 1

Chillicothe, Ohio 1

Circleville, Ohio 1

Claremont,N.H 1

Clarksville, Tenn 1

Clearfield, Pa 1

Cleveland, Ohio 2

Clinton, Iowa 1

Clinton, Mo ^ 1

Clinton, Mass 1

Clyde, F.T 1

Coatesville, Pa 1

Cohoes.N.Y 1

Coldwater, Mich 1

College Point, N. Y 1

Coltimbia, Pa 1

Cblumbia,S. C 1

Columbus, Ga 1

Columbus, Ind 1

Columbus, Ohio 1

Colusa, Cal 1

Concord,M.H 1

Coney Island, N.Y 1

Connellsville, Pa 1

Connersville, Ind 1

Cooperstown, N. Y 1

Corning,NY 1

Corry, Pa
Cortland, N.Y
Cottage city, Mass
Covington, Ky
Cfeston, Iowa
Cumberland, Md
Dallas, Tex
Dalton, Ga
Danbury, Conn
Dansville, N. Y
Danvers, Mass
Danville, 111

Danville, Ky
Davenport, Iowa
Dayton, Ohio

Decatur, 111

Dedham, Mass
Delaware, Ohio

Delphos, Ohio

Denison, Tex
Denver, Colo

Detroit, Mich '. . -

.

Dixon, 111

Dorchester, Mass .«. -

.

Dover, Del

Dover,S.H
Dubuque, Iowa
Duluth, Minn
Dunkirk, N.Y
Easthampton, Ma.ss

Easton, Pa
East Portland, Ore

Eastport, Me
Eauclaire, "^is

Eldorado, Kan
Elizabeth. X. J
Elkhart, Ind
Elmira, If. Y
Elyria,01iio --

Englewood, N. J

Erie, Pa
Eufaula, Ala
Eureka, Cal

Eureka Springs, Ark
Evansville, Ind

Exeter,N.H
Fall Kiver, Mass
Fargo, K.D
Faribault, Minn
Farmington, N. H
Fergus Falls, Minn
Fishkill on Hudson, Isf. Y

.

Fitchburg, Mass
Flatbu8h,N.Y
Flint, Mich
Flnshing.N.Y

Fond du Lac, "Wis

Fort Dodge, Iowa

Fort Plain, If. Y
Fort Scott, Kan
Fort Smith, Ark
Fort "Wayne, Ind

Fort "Worth, Tex
Frankfort, Ind -

Frankfort, Ky
Franklin, Ind

Franklin, Pa
Franklin Falls, N.H
Frederick, Md
Fredericksburg, Va
Freehold, N . J
Freeport, 111

Fremont, Neb
Fremont, Ohio

Frostburg, Md
Gainesville, Fla

Galesburg. Ill

Gallon, Ohio

Gallipolis, Ohio

Galva, 111

Galveston, Tex
Gardner, Mass
Geneseo, Is*. Y

Geneva, N. T
Georgetown, Colo

Georgetown, Ky
Gettysburg, Pa
Gilroy, Cal

Girardville, Pa
Glendale, Ohio

Glens Falls, N. Y
Gloucester, Mass
Gloucester, N. J ;. - -

Goshen, N. Y
Grand Forks, N.D
Grand Haven, Mich
Grand Island, Keb
Grand Eapids, Mich

Grass Valley, Cal

Great Barrington, Mass
Great Falls, N. H
Green Bay, Wis
Greenbush, K. Y
Greencastle, Ind

Greenfield, Mass
Greensburg, Ind

Greensburg, Pa
Greenville, Ohio

Greenville, Pa
Gunnison, Colo

Hackensack, N.J
Hagerstown, Md
Hamilton, Ohio

Hannibal, Mo
Hanover, N. H
Hanover, Pa
Harrisburg, Pa
Hartford. Conn
Hastings, Neb
Hastings uponHudson, N. Y.

Haverhill, Mass
Haverstraw, N. Y
Hazleton, Pa
Healdsburg, Cal

Helena, Ark
Helena, Mout
Hempstead, N. Y
Henderson, Ky
Herkimer, N. Y ,

Hoboken, N.J
Hollidaysburg, Pa
HoUister, Cal

Holyoke,'Mass 1

Hoosick Falls, N. Y
Hopkinsville, Ky
Hot Springs, Ark
Houston, Tex
Hudson, N.Y
Huntington, Conn

Huntsville, Ala

HuntsviUe, Mo
Ilion, N.Y -

Independence, Iowa
Independence, Mo
Indianapolis, Ind

Ionia, Mich
Iowa city, Iowa
Ipswich, Mass
Ithaca, N.Y
Jackson, Cal

-Jackson, Miss r

Jacksonville, Fla

Jacksonville, 111

Jamaica Plain, Mass
Jamaica, N. Y
Jamestown, N. Y
Janesville, Wis
.Jefferson city, Mo
Jeff'ersonville, Ind

Jersey city, N. J
Jersey Shore, Pa
.Johnstown, N.Y
Johnstown, Pa

JoUet, ni
Joplin, Mo
Kalamazoo, Mich

Kankakee, 111

Kansas city, Kan
Kansas city, Mo
Kearney, Neb
Keene, N. H
Kenosha, "Wis .•

Kenton, Ohio

Keokuk, Iowa
Key "West, Fla

Killingly , Conn
Knoxville, Tenn
Kokomo, Ind ,

Laconia, N. H
Lacrosse, "Wis

Lafayette, Ind

Lambertville, N. J
Lancaster, Pa
Lansing, Mich
Laporte.Ind

Lasalle, 111

Las Vegas, N.M
Lawrence, Kan
Lawrence, Mass
Lawrenceburg, Ind
Leadville, Colo

Leavenworth, Kan
Lebanon, Ind
Lebanon, Ky
Lebanon, Pa
Lee, Mass
Leominster, Mass
Leroy, N. Y
Lfiwisburg, Pa
Lewiston, Me
Lewistown,Pa
Lexington. Ky
Lexington, Mass
Lexington, Mo
Lincoln, Neb
Little Kock, Ark
Livermore, Cal

Lockporfc,N.Y

Logan, Ohio

Logansport, Ind
Long Branch, N. J
Long Island city, N. Y.
Los Angeles, Cal

Los Gates, Cal

Louisiana, Mo
Lowell, Mass
Lynchburg, Va
Lynn, Mass
Lyons, N. Y
McKeesport, Pa
Macon, Ga
Madison, Ind

Mahanoy, Pa
Maiden, Mass
Manchester, N. H
Manistee, Mich
Mansfield, Ohio

Marblehead, Mass
Marion, Ohio

Marlboro, Mass
Marquette, Mich
Marshall, Mich
Marshall, Mo
Marshall, Tex
MarshalltoWn, Iowa . - -

Martinez, Cal ,

Marysville, Cal

Massillon, Ohio

Matawan, N. J
Mattoon, 111

Maucb Chunk, Pa
Maysvillo, Ky
Meadville, Pa
Mechanicsburg, Ohio .

.

Mechanicsburg, Pa
Media, Pa
Medina.N.Y
Memphis, Tenn
Mendota, 111
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Merced, Cal

Meriden, Conn
MicLigan city, led

Middletown, Conn
Middletown, N. T
Middletown, Ohio

MidiUetown, Pa
Milford, Mass
Millyille,N,J

Milton, Pa
Milwaukee, Wis
Minneapolis, Minn
Mobile, Ala
Modesto, Cal—
Moline, III

Monmouth, III

Monroe, Mich
Montpelier, Vt
Morristo-vrn, H^.J

Mount Holly, N. J
Mount Joy, Pa
Mount Pleasant, Iowa . .

.

Mount Pleasant, Pa
Mount Sterling, Ky
Mount Vernon, Ohio

Muncie, Ind
Murfreesboro, Tenn
Muscatine, Iowa
Muskegon, Mich ,

Nantucket, Mass
Napa, Cal

Nashua, N.H
Nashville, Tenn
Natick, Mass
Nebraska city, Neb
Negaunee, Mich
Nevada city, Cal

iN'ewAlbany, Ind

Newark, N. J
Newark, Ohio

New Bedford, Mass..

Newborn, N. C
New Britain, Conn
New Brunswick, N. J . .

.

Newburg, N. T
Newburyport, Mass
Newcastle, Del

Newcastle, Ind
New Decatur, Ala

New Hartford, Conn

New Haven, Conn
New liOndon, Conn

New Orleans, La
New Philadelphia, Ohio .

Newport, R. I

New Kochelle, N. Y
Newton, Kan
Newton, Mass
Newton, N.J
Newtown, Pa
New York, N. Y . . . .

Niagara Falls, N. Y
Norfolk, Va
Norristown, Pa
North Adams, Mass
Northampton, Mass
North Attleboro, Mass..

Norwalk, Conn
Norwalk, Ohio

Norwich, Conn
Norwich, N.T
Norwood, Mass
Nyack, N.Y
Oakland, Cal i. ,

Oborlin, Ohio

OiIcity,Pa

Olympia, "Wash

Omaha, Neb
Oneida,N.T
Oroville.Cal

Oshkosh, Wis
Oskaloosa, Iowa
Oswego, N. Y
Ottawa, III

Ottawa, Kan
Ottumwa, Iowa
Owego, N. T ,

Owensboro, Ky
Owoaso, Mich
Paducah.Ky
Painesville,' Ohio

Palatka,Fla

Palmyra, N. T ,

Paris, Ky
Passaic, N.J
Paterson, N. J
Pawtucket, E. I ,

Peekskill. N. y
Pekin.Ill .,

Pensacola, Fla
Peoria, III

Perth Amboy, N. J .

Peru, Ind

Petahima, Cal

Petersburg, Ya
Philadelphia, Pa
Phillipsburg, N. J..

Pierre, S. D-

Pine Bluff, Ark
Piqua, Ohio

Pittsburg, Pa
Pittsfield, Mass ,

Pittston.Pa

PlaiDfield,N.J

Plattsburg.N.Y....

Plattsmouth, Neb. .

.

Plymouth, Mass
Plymouth, Pa
Portage, "Wis

Port Henry, N. Y . .

.

Port Huron, Mich .

.

Port Jervis, N. Y
Portland, Me...

Portland, Ore

Portsmouth, N. H. .

.

Portsmouth, Ohio ..

Portsmouth, Ya
Pottstown, Pa
Pottsville, Pa
Poughkeepsie, N. Y.
Princeton, III

Princeton, N. J

Providence, B. I

Pueblo, Colo

Pulaski, Tenn
Putnam, Conn
Quincy, 111

Racine, Wis
Eahway, N. J
Ealeigh,N.C

Ravenna, Ohio

Red Bank, N.J
Red Bluff, Cal

Redding, Cal . . :

Red Oak, Iowa
Red Wing, Minn
Rhinebeck, N. Y....

Richmond, Ind

Ripley, Ohio|

Riverside, Cal

Rochester, Minn
Rockford.Ill

Rock Island, 111 ...

.

Rockland, Me
Rockville, Conn
Rome, Ga
Eondout, N.Y
Roxbury, Mass
Royersford, Pa
Rutland, Vt

Saco, Me 1

Sacramento, Cal - - 1

Sa^' Harbor, N.Y J

Saginaw, Mich - - - 2

St. Albans, A^t 1

St. Augustine, Fla 1

St. Charles, Mo 1

St. Cloud, Minu 1

St. Helena, Cal 1

St. Johns, Mich 1

St. Johnsbury, Vt 1

St . Joseph, Mo 1

St. Louis, Mo 1

St. Paul, Minn 1

Salem, Mass 1

Salem, N.J 1

Salem, -N.C 1

Salem, Ohio 1

Salem, Ore 3

Saliiia, Kan 1

Salinas, Cal 1

Salisbury, N. C 1

Salt Lake, Utah 1

San Bernardino, Cal 1

SanBuena Ventura, Cal 1

San Diego, Cal 1

Sanford, Fla 1

San Francisco, Cal 2

San Joso, Cal 1

San Leandro, Cal 1

San Rafael, Cal 1

Santa Barbara, Cal 1

Santa Cruz, Cal 1

Saratoga Springs, N. Y 1

Savannah, Ga 1

Schenectady, N.Y 1

Schuylkill Haven, Pa 1

Scranton, Pa 1

Seattle, Wash 1

Selma, Ala 1

Seneca Falls, N. Y 1

Seymour, Ind 1

Shamokin, Pa . . .- 1

Sharon, Pa 1

Sharpsburg, Pa 1

Sheboygan, Wis 1

Shelbyvillo, Ind 1

Shelbyville, Ky 1

Shippensburg, Pa ]

Shreveport, La 1

Sidney, Ohio 1

Singsing, N. Y 1

Sioux city, Iowa 1

Sioui Falls, S. D 1

Smyrna, Del 1

South Bend, Ind 1

South Bethlehem, Pa '

1

Southbridge, Mass 1

Spencer, Mass 1

Springfield ,111 1

Spriirgfield, Mass 1

Springfield, Mo 1

Springfield, Ohio 1

Stamford, Conn 1

Sterling, 111 -1

St'evens Point, AVis 1

Stillwater, Minn 1

Stockton, CaL.- 1

Stoughton, Mass 1

Streator, 111 1

Syracuse, N. Y 1

Tacoma, Wash 1

Tamaqua, Pa 1

Tarrytown.N. Y 1

Taunton, Mass 1

Texarkana, Ark •!

Tiffin , Ohio 1

TitusviUe, Pa 1

Toledo, Ohio 1

Tombstone, Ariz

Tonawanda, N. Y
Topoka, Kan
Towanda, Pa
Trenton, Mo
Trenton, N.J
Trinidad, Colo

Troy,N. Y
Troy, Ohio

Tucson, Ariz

Tulare, Cal

Upper Sandusky, Ohio .

ITrbana, Ohio

0tica,N.Y
Vallejo, Cal

Vali)araiso, Ind,

Van Wert, Ohio

Vicksbuig, Miss

Vincennes, Ind

Vineland, N. J

Virginia city, Nev
Visalia, Cal

Wabash, Ind

Waco, Tex
Wakefield, Mass
Wallawalla, Wash
Wallingford, Conn
Waltham, Mass
Wapakoneta, Ohio

Wappingers Falls, N. Y.
Ware, Mass..

Warren, Ohio

Warren, E. I

AVarsaw, N.Y
Washington, D.C
Washington, Ind

,

Washington, Ohio

Waterbury, Conn
Waterloo, Iowa
AVatertOwni^ Wis ,

Waterville, N. Y
Watkins.N. Y
AVatsonville, Cal

Wausau, Wis
Waverly, N. Y
Waynesboro, Pa
Webster, Mass
Wellsville, Ohio

West Chester, Pa
Westerly, R. I

Westfield, Mass
Westminster, Md
West Superior, Wis
West Winsted, Conn
Wheeling, W. Va
Whitehall, N. Y
White Plains, N. Y"

AVilkesbarre, Pa
Williamsport, Pa
AVilliamstown, Mass
Willimantic, Conn
Wilmington, Del

Wilmington,N. C
Wilmington, Ohio

Windsor, Vt
Winfield, Kan
Winona, Minn
Woburn.Maas
Woodbury, N. J

Woodland, Cal

Woodstock, Vt. ..'.

Woonsocket, R. I *.

Wooster, Ohio

Worcester, Mass
York, Pa :..

Youngstown, Ohio

Ypsilanti, Mich
Yreka, Cal

Zanesville, Ohio
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When two or more gas making plants, controlled by tbe same corporation, firm, or individual, are located in

the same city they have been considered and counted as one establishment, except that In some instances

individual returns may have been made for separate plants in the same city, and did not contain the necessary

information to justify this consolidation In such cases the plants were counted as separate establishments.

CAPITAL.

The capital reported as employed in the manufacture of gas for the census year of 1890 amounts to

$258,771,795. The several items forming this aggregate are shown in the following statement, with the percentage

the amount given for each is of the total:

STATISTICS OF CAPITAL IN DETAIL AND PEECENTAGE EACH ITEM IS OF TOTAL, GAS MANUFACTURE: 1390.

Amouut.

Total

Land

Buildings

Machinery, tools, and implements

Raw materials ou band

stock in process and finished products on hand

Cash, bills and accounts receivable, and all sundries not elsewhere reported

$258, 771, 795

45,521,707

35, 048, 435

153, 830, 910

2, 654, 254

1, 914, 130

19, 802, 353

Percentage
of total.

100. 00

17.59

13.54

59.45

1.03

0.74

7.65

The total shown in the above statement does not include the value of property held in tenancy and for which

an annual rental of $630,711 is reported. The value of hired property was not reported. From the returns it

appears that in 1890 it required $4.54 of capital to produce $1.00 of gross product. In 1870, $1.00 of product

required $2.24 of capital ; in 1860, $2.40, and in 1850, $3.47. Previous census inquiries required the total value of all

capital to be reported in answer to a single question. It is believed the form of the question used at the census

of 1890 developed more fully the amount of capital invested in the industry than was done at previous censuses,

and this will account in part, at least, for the large increase.

The principal item reported for capital is machinery, tools, and implements, valued at $153,830,910, or 59.45

per cent of the total capital. This amount includes the value of gas making apparatus and machinery, gas holders,

consumers' meters, mains and services, implements, tools, horses, and wagons.

The data presented in Table 2 concerning the length and size of street mains, the number and size of consumers'

meters, the number and capacity of water and fuel gas generators, gas holders, station meters, regenerative lamps,

etc., indicate to some extent the character of the investment of the amount shown under the head of machinery.

The statistics concerning these items, however, must be accepted with some reservation, as complete answers were

not made by all establishments.

There were 12,065.34 miles of street mains reported as owned or leased and in use during the census year.

This is an average of 16.26 miles to each of the 742 establishments, or 16.90 miles to each of the cities for which

reports were received. The increase in street mains during the year was reported as 416 miles and 2,602 feet. Of
the various sizes of pipe reported the largest quantity, 18,298,884 feet, is shown for that of 3 inches in diameter.

The largest size of pipe, 36 inches in diameter, of which there is 652 feet reported, is shown for only two states,

Pennsylvania and Ehode Island. There are 995,619 consumers' meters reported as in use (including ordinary stock

carryings), or an average of 1.342 to each establishment, or 1,394 to each city. The increase during the census

year was 61,513 meters.

In addition to the items shown in the preceding statement the schedules of inquiry contained a series of

questions designed to develop the total value of the capital stock, the number of shares, par and market value

per share, amouut paid in per share, also the total dividends declared during the census year, and whether the

stock was owned by males or females, residents or nonresidents of the state. All of these questions were not

answered with sufficient accuracy to justify the presentation of the data.
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The totals for the United States for those questions that were answered with reasonable accuracy are

summarized in the following statement:

CAPITAL STOCK, GAS MANUFACTURE: 1890.

Total value of capital stock $229,746,552.00

Total number of shares 4, 083, 481

Average value per share $56. 26

Ownership of stock:
,

Total number of shares 4, 083, 481

Number of shares issued 2, 328, 852

Number of shares owned by males 1, 865, 048

Number of shares owned by females 463, 804

Number of shares owned by residents of state 1, 644, 390

Number of shares owned by nonresidents of state 659, 303

Number of shares owned by residents of foreign countries - 25, 159

Number of shares remaining in treasury or not accounted for 1, 754, 629

The value of capital reported, $258,771,795, exceeds the value of capital stock by $29,025,243. This excess

consists in part of reserve fund, and is also caused by the increase in value of investment and by the fact that

some companies report that they had no capital stock.

The number of shares of capital stock (2,328,852) actually issued is 57.03 per cent of the total. There remained

in the treasury, or unaccounted for, 1,754,629. shares. Of the total number of shares issued, 80.08 per cent was
reported as owned by males, and 19.92 per cent by females. The total number of shares issued was distributed as

follows: residents of the state in which the company issuing the stock was located, 70.61 per cent; nonresidents

of the state, 28.31 per cent, and residents of foreign countries, 1.08 per cent.

MISCELLANEOUS EXPENSES.

Previous census reports contain no statistics concerning the cost of production other than wages and

materials. The inquiry of 1890 was designed to embrace the entire cost of manufacture other than what is

involved in interest on capital and depreciation of plant. To permit of such a presentation a series of questions

pertaining to expenses of miscellaneous character were included in the schedules. The data obtained in answer

to these questions are presented in the following statement, with the percentage the amount reported for each

item is of the total

:

MISCELLANEOUS EXPENSES AND PERCENTAGE EACH ITEM IS OF TOTAL, GAS MANUFACTURE : 1890.

Amount. Percentage
of total.

Total

Rent paid for tenancy

Taxes

Insurance

Repairs, ordinary, of buildinss and maohiuery

Interest paid on cash used in the business

All sundries not elsewhere reported

$7, 799, 385

630, 7U
2, 227, 122

77, 293

1, 926, 283

1, 561, 773

1, 376, 203

100. 00

8.09

28.56

0.99

34.70

20.02

17.64

Taxes is the largest item of the miscellaneous expenses reported, and is followed by the cost of ordinary

repairs of buildings and machinery. The borrowed cash represented by the $1,561,773 paid as interest is included

in the total capital shown for the industry, but as the schedule of inquiry contained no questions concerniiig the

amount or mode of investment of borrowed cash^ it is impossible to designate the items of capital in which it is

included. Considering the average rate of interest as 5 per cent, the amount represents borrowed cash to the

value of $31,235,460.

The amount, $1,926,283, reported as expended during the year for ordinary repairs of buildings and

machinery does not include any expense for new equipment, nor does it include an allowance for depreciation;

it, however, represents 1.02 per cent of the value of buildings and machinery.
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EMPLOYES AKD WAGES.

The average number of employes reported as engaged in the manufacture of gas during the census year was
14,860, while the wages paid amounted to $10,642,794. It is believed that the form of the questions respecting

employes and wages used at the Eleventh Census has resulted in developing the true average number of

employes and the total amount paid in wages more fully than was done at previous censuses. The figures

therefore should not be considered as a correct indication of increase. The schedule used at the census of 1890

called for the total wages and the ''Average number employed during the year",- that is, the average number
employed during the entire term of operation of each establishment during the census year. These data were
required for the following classes of employes : first, operatives, engineers, and other skilled workmen, overseers

and foremen or superintendents (not general superintendents or managers); second, officers or firm members;
third, clerks; fourth, watchmen, laborers, teamsters, and other unskilled workmen. The average number of

males above 16 years and children were required to be reported separately for classes 1 and 4. The average

number of males and females vrere reported separately for class 2, and the average number of males above 16

years, females above 15 years, and children were reported separately for class 3. The schedule of inquiry

also required the average number of males, females, and children to be reported at specified weekly rates of pay.

The statistics concerning employes and wages are shown in detail in Table 1, accompanying this report. It is

pTobable that the class of officers or firm members, and possibly clerks, were not reported, or not fully reported,

at previous censuses; .omitting'the former class, the number of employes shows an increase over 1870 of 5,103,

or 58.50 per cent. Eeducing the wages reported for 1870 to a gold basis, there is an increase shown of

$3,970,284, or 75.81 per cent.

The following statement shows the average number, total wages, and average annual earnings for ipales

above 16 years, females above 15 years, and children, by classes

:

AVERAGE NUMBER OF MALES ABOVE 16 YEARS, FEMALES ABOVE 15 YEARS, AND CHILDREN, WITH TOTAL WAGES
AND AVERAGE ANNUAL EARNINGS PER EMPLOYE, BY CLASSES, GAS MANUFACTURE: 1890.

CLASSES.
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MATERIALS USED.

The total cost of all materials used iu the manufacture of gas is reported as $14,037,087, and represents 43.22

per cent of the cost of manufacture, miscellaneous expenses forming 24.01 per cent and wages 32.77 per cent.

The quantities and values of the different kinds of material are shown in detail by totals for states and territories

in Table 1.

The following statement presents, in a summary form, the cost of the principal items reported under materials

and the percentage the amount shown for each is of the total cost of materials used

:

COST OF DIFFERENT MATERIALS AND PERCENTAGE THE COST OF EACH IS OF TOTAL, GAS MANUFACTURE: 1890.

ITEMS.
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The total quantity of all kinds of gas manufactured is reported at 36,519,511,510 cubic feet, valued at

851,866,831, or $1.42 per 1,000 cubic feet. The quantity, value, and average value per 1,000 cubic feet for each

kind of gas is shown in the following statement. The averages ^iven in this statement are computed from the

totals obtained from 742 establishments situated in different parts of the country, with many large establishments

omitted, and should not be considered as indicating the price in any particular locality.

QUANTITY, VALUE, AND AVERAGE VALUE PEE 1,000 CUBIC FEET OF EACH KIND OF GAS MANUFACTURED: 1890.

KINDS OF GAS.

Total

Coal gas . .

.

Water gas .

Oil gas

Wood gas .

.

Fuel gas...

Quantity.

36, 519, 511, 510

19, 091, 449, 238

16, 289, 044, 897

962, 585, 660

13, 527, 725

162, 904, 000

Value.

$51, 866. 831

28, 325, 745

21, 686, 732

1, 782, 803

40, 391

25. 160

Average
value per
1,000 cubic

feet.

SI. 42

1.48

1.33

1.85

3.43

0. 15

The average value per bushel for coke is shown as $0,068, and of coal tar and amnioniacal liquor per gallon

$0,041 and $0,007, respectively.

The quantity and value of the different varieties of gas manufactured in each state and territory are given in

detail in Table 1.

The $56,987,290 shown as the value of products is the total for all classes of products manufactured during

the year. Of the quantities represented by this value, a certain quantity of gas and by-products is consumed at

the ofB-ces and works, and a considerable quantity of gas goes to waste and is reported as "Not accounted for"-

The value of products consumed in this manner, and for which the establishments receive no money value,

amounts to $7,319,326, or 12.84 per cent of the total. If the total value of products is reduced by this amount
there remains $49,667,964 as the value of x)roducts manufactured and sold. This amount appears in Table 1 as the

"Net value of products".

The total quantity of gas sold during the census year of 1890 is reported as 32,624,699,855 cubic feet, valued

at $46,237,287, or $1.42 per 1,000 cubic feet. Of this amount, 33,113,949,939 cubic feet, valued at $45,836,469, or

$1.43 per 1,000 cubic feet, was sold for illuminating purposes; 73,391,071 cubic feet, valued at $103,420, or $1.41

per 1,000 feet, for power, and 337,358,845 cubic feet, valued at $297,398, or $0.88 per 1,000 cubic feet, for fuel. The
quantity sold for illuminating i^urposes constituted 98.74 per cent of the total quantity sold, the quantity sold

for power 0.22 per cent, and the quantity sold for fuel 1.04 per cent. The quantity sold for city consumption

is reported as 218,108,846 cubic feet, and the number of consumers as 699,323.

Table 2, accompanying this report, presents detailed statistics concerning caiDital stock, value of improvements,

machinery, and plant, also as to gas made, number of consumers, and city consumption. This tab]p also shows

separately the quantity of gas sold for illuminating, for power, and for fuel.

The data given for capital stock has been referred to under the head of " Capital ". The value of improvements

made during theyear amounts to $3,360,977, which is 1.78 per cent of the total value of buildings and machinery.

The value of improvements includes improvements of every character to buildings, benches and retorts,

generators, holders, mains, and machinery.

Photometers are shown to have been used at the office or works in each state and territory, the total number
in use being given as 773, or an average of 1.04 for each establishment. The number reported at the works is 561

and at the offices 212.

There are 1,396 gas holders reported, with a total capacity of 168,937,789 cubic feet, an average of 1.88

holders for each establishment, with an average capacity for each establishment of 227,679 cubic feet. The total

daily capacity of the gas making plants is reported as 133,710,444 cubic feet, or an average of 180,203 cubic feet

for each, establishment. If all the establishments rei)orting were in operation 365 days of the year the average
quantity of gas manufactured each day would be 100,053,456 cubic feet, or 134,843 cubic feet per day for each
establishment, the daily capacity of the works exceeding the actual output by 45,S60 cubic |feet, while the capacity

of the holders exceeds the daily output by 92,836 cubic feet.

There are 507 water gas generators reported, with a total capacity per each 24 hours of 115,436,200 cubic feet,

the average capacity for each generator being 227,685 cubic feet, while the average capacity for each 24 hours for

the 18 fuel gas generators reported is 102,222 cubic feet.

As no statistics were published at the Tenth Census concerning the manufacture of gas, and those given for

1870 fail to show the quantity of gas manufactured, questions concerning the quantity made, the quantity sold
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for city consumption, and the number of consumers during the years 1870 and 1880 were included in the schedule

of inquiry adopted at the Eleventh Census. The answers to these questions are too incomplete to permit of the

presentation of the data.

Table 1, accompanying this report, presents in detail all the statistics concerning the,maiiufecture.of;gas as

reported by the 742 establishments reporting. Table 2 shows the data reported for capital stock, characteristics

of machinery and plant, also the number of consumers, quantity of gas sold, and the quantity sold for city

consumption.
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BY STATES AND TEEEITOEIES: 1890.

MISCELI.ANEODS EXPENSES.

Total.

$7, 799, 385

16, 050
2e, 76B

334, 491
22, 927

113, 648

24, 342
W, 510

114, 975
1,313,365

110, 120

79, 389
20, 415
29, 085

132, 460
50, 574

103, 267
848, 895
79, 969
79, 746

175, 713

108, 179
65, 295

462, 513
2, 521, 614

11,612

110, 222
14, 580

256, 788
85, 487

89, 768
30, 549
10, 566
17, 592

14, 852
10, 140
07, 445

200, 476

Kent paid
for

tenancy.

$630, 711

1,660
375

88, 692
2,220

20, 432

175
300

24,520
14, 760
22, 035

2,495
1,197

664
444

1,856

4,225
11, 133
4,535
5,276

16, 552

2,376
34, 530

234, 392
47, 6l;6

80

4,983
1,620

53, 166
-2, 480

2,760
1,034
1,325

990

750
240

1,807
18, 066

Taxes.

ti. 227, 122

5,361
3,547

79, 311
9,117

31, 746

2,571
3,151

22, 807
137, 596
37, 297

19, 361
9,126
6,214

102, 024
15. 092

97, 626
276, 395
26, 695
16, 457
34, 142

10, 716
13, 753
80, 172

898, 537
4,359

44, 197
8,444

45, 861
27, 941

40, 127
10, 111
2,507

11, 563

1,322
820

23, 423
68, 733

Insurance.

$77, 293

631
400
817
320

4,001

23
242

1,544
9,254
407

10, 170
964

1,920
2,755

684
818

3,892
12,753

700

805
1,021
1,749

738

2,600
349
129
16

1,505
78

985
12, 131

Eepairs,
ordinary, of
buildings

and
machinery.

$1, 926, 283

3,580
2,310

86, 085
3,500

22, 343

3,333
4,715
13, 263

128, 644

18, 602

6,882
3,716
3,464

19, 311
10, 138

385
300, 040
16, 873
6,600

26, 553

4,772
5,096

92, 825
941, 088

2,480

31, 896
3,100

36, 238
46, 937

11, 204

10, 656
.517

4,643

2,288
30, 367
24, 033

Interest
paid on cash
used in the
business.

$1, 661, 773

3,433
12, 801

60, 052
1,675
6,452

81
2,619

13, 424

, 016, 820
10, 549

21, 447
2,917
6,360
9,001
3,226

32, 069
6,391
1,567

22, 991

35, 960
1,464

10, 209
136, 032
1,840

13, 484
80

35, 100
2,861

4,693
1,650

42

3,000
142

31, 476
60, 845

All sun-
dries not
elsewhere
reported.

$1, 376, 203

1,385
7,273

19, 534
6,19E

28, 674

18, 154
4,483

39, 417
7,391

21, 230

28, 894
2,821

12,458
1,200

19,776

1,123
219, 088

24,511
49, 920

73, 720

53, 671
9,634

41,023
485, 638

2,153

14, 867
315

84, 674
4,530

28, 384

8,275
6,672
9,387

AVEBAGB NUMBER OF EMPLOTtS AXD TOTAt. WAGES.

Aggregates.

Average
number.

14, 860

156
1,463

334

140
73
77
95
76

202
1,423

257
224
565

67
108
531

4,239
50

936
34

603
396

132
99
26
52

60
72

261
508

Total wages.

$10, 642, 794

49, 423
36, 486

769, 177
114, 549
223, 127

46,044
24, 174
95, 337

960, 385
201, 635

83, 598
55, 101

47, 217
66, 963
52, 710

144, 361
., 062, 382
169,333
137, 660
370, 949

47, 695
71, 622

363, 395
1, 486, 509

20, 340

481, 974
29, 040

358, 300
262, 780

88, 130
73, 283

14,516
36, 071

55, 560
39, 568

171, 161
342, 190

Oificers or firm members actively engaged
in the industry or in supervision.

Males above 16

years.

Number.

1,026

Wages.

$1, 431, 359

8
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tabm 1.—detailed statement, gas manufacture,

AVERAGE NUMBER OF EMPLOYES AND TOTAL WAGES—continued.

STATES AND TERRITORIES.

The United States.

Alabama
Arkansas
California
Colorado
Connecticut

.

Delaware -

Florida...
Geor^a...
Illinois ...

Indiana. .

.

Iowa
Kansas
Kentucky .

Louisiana.

.

Maine

Males above 16 years.

Number.

Maryland
Massacliusetts

.

MicMgan
Minnesota •

Missouri

Nebraska
New Hamp.sbire .

New Jersey
New York
North Carolina. .

.

Ohio
Oregon
Pennsylvania.
Rhode' Island.

Tennessee.
Texas
Yermont. .

.

Yirginia . .

.

"Washington
"West "Virginia
"Wisconsin
All other states and territories

-

2

1

17
81
9

5

5
5-

13

6

136
15
18

25

5'

6
24

133
2

32
3

27
2U

12
16

$089, 137

2,580
5,100

74, 963
9,840

10, 124

1,620
925

8,785
63, 992
7,470

3,447
2,782
3,200

15, 940
4,300

26, 884
91, 801

10, 890
19, 160
23, 334

8,763
3,301

18, 425
141, MS

700

19, 754
2,500

26, 439
18, 730

10, 704
10, 740

Females above 15 years.

Number.

6.900
2,500
9,340

26, 887

46 $18, 909

2,880

"s.loo

1,940
690

480

2,199
676

1,680

Operatives aud skilled.

Males above 16 years.

624
1,040

360
660

24
25

304
29
79

15
21
39
205
112

69

42
40
45
30

125
818
liS8

64
419

25
42
195

1,231

31

596
27

316
34

36
50
15
36

28
42
129
154

"Wages.

$5, 568, 130

13, 874
16, Oil

361, 843
26, 636
68, 530

11, 668

14, 030
21, 931

149, 079
69, 361

42, 270
33, 713
26, 388
19. 537
17, 903

74, 868
573, 540
93, 657
43, 190

239, 734

16, 860
26, 713

146, 220
2, 668, 144

11,910

291,677
H, 540

202, 908
.34,247

26, 172
32, 610
8,187

13, 858

21, 240
24, 998
87, 837
97, 390

Children

.

"Wages.

$3, 815

360

Unskilled.

Males above 16 years.

Number.

5,301

567
"67

179

89
7

82

,118
167

37
11
11
26
23

32
331
43
134
87

30
47

264
719
10

156
335

70
23
4

13
10

101
303

19, 669
3,795

367, 584
51, 973

101, 491

26, 156
2,152

39, 648
631, 962
75, 651

17, 491
5,860
4,134
8,910

14, 006

16, 259
199, 811

18, 318
67, 440
50, 025

16, 173
27, 113

135, 264
391, 787

3,000

97, 362

76, 291
194, 863

30, 404
14,308
1,892

11, 520
5,460

51, 321
155,426
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BY STATES AND TERRITORIES: 1890—Continned.

AVERAGE NUMBER OF KMPLOYES AND TOTAL "WAGES—con-
tinued.

Unskilled—Con-
tinued.

Children.

Number.
I

"Wages.

17
I

$2,263

Pieceworliera.

Males above 16
years.

Number. "Wages.

$150

Children.

STumber.



712 MANUFACTURINGl INDUSTRIES.

Table 1 DETAILED STATEMENT, GAS MANUFACTURE,
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BY STATES AND TEKEITOEIES: 1890—Contiuued.

MATEEIALS USED.
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Table 1.—DETAILED STATEMENT, GAS MANUFACTURE,



GAS. 715

BY STATES AND TERRITORIES : 1890—Coutinue.l.

MATERIALS USED—ooiitinned.

Fuel—Continued.

Anthracite
coal.

Bituminous
coal.

Coat.

$103, 772

780
470

590
1,357
2,885

1,78'

1, 100

1,939
3,343
1,501

2,640
8,436

107, 388

12, 949

1,646
940

Cost.

$100, 515

1,210
532

1,125

2,905

160
38, 401

2,598

1,068
766
533

277

16, 092
3,633

483
3,839
3,251

7,258
1,716

425

1,383

2,999

100

1,440

35
2,845
2,712

Cote not
made at
works.

Cost.

$216, 240

240

1,771
600

1,277

717
15, 581

254
5

1,380

10, 485
3,162
5,075
3,600

8,160
137, 570

3,321

3,389

16, 572

Natural
gas.

Cost.

$18, 489

10,241

225

250

1,310

'4,657'

Another
materials.

Cost.

$543, 720

65
300

13, 033
1,154

187

1,101
312

1,427
977
484

5,647
836
132
380

17, 081
280. 085
3,786

22, 456
2,607

2,705
150

3,916
115, 185

1,010

56, 171
320

5,221
2,512

971
1,800

6

125

175

179
1,170

$56, 987, 290

Total
value.

206, 623
153, 546

3, 681, 705
561,667

1, 200, 575

191, 451
115, 949
526, 770

5, 204, 206
873, 750

392, 090
232, 665
226, 588
685, 976
311, 381

1, 776, 867
6, 203, 125

898. 418
846, 103

2, 007, 833

394, 365
358, 678

2, 030, 226
18, 716, 683

83, 366

2, 032, 050
239, 458

1, 955, 893
812, 013

532, 462
387, 729
81, 050

192, 981

213, 473
144, 971
819, 596

1, 695, 005

Gas mimufactured.

Total.

Cuhic feet.

36,519,511,510 $51, 866, 831

101, 401, 500
57, 608, 600

1, 518, 768, 849
299, 314, 500
040, 032, 021

134,624,150
46, 545, 000

322, 629, 767
3, 906, 863, 870

524, 884, 310

183, 218, 600
111, 924, 985
117, 452, 400
207, 998, 900
137, 065, 200

1, 401, 959, 800
3,601,595,243

495, 969, 010
458, 899, 000

1, 273, 522, 140

222, 537, 790
193, 576, 579

1, 137, 957, 197

13,208,942,480
40, 267, 125

1, 553, 092, 866
85, 896, 000

1,531,430,048
645, 671, 600

285, 299, 900
147, 193, 176
36, 367, 704

103, 130, 200

81, 461, 500
141, 419, 900
558, 042, 200

1, 005, 048, 400

Talue.

178, 036
144, 221

3,331,337
487,.269

1,046,408

169, 766
114, 441
445, 903

5, 058, 681
738, 772

349, 676
195, 537
204, 531
665,631
287, 883

1, 770, 062
5, 236, 787

741, 702
772, 414

1, 722, 326

385, 054
318, 010

1, 914, 64B
17, 378, 448

82, 376

1, 799, 362
209, 123

1,831,894
685, 612

462, 728
346, 197
81, 032

173,311

190, 790
124. 760
704, 144

1, 537, 991

Coal.

Cubic feet.

19,-091, 449, 238 $28, 325, 745

101,401,500
30, 974, 2U0

1,050,311,465
297, 694, 500
411, 515, 502

99, 205, 160
9, 886, 000

21 1, 287, 667
403, 078, 870
393, 278, 310

120, 019, 600
87,113,065
89, 626, 200
57, 998, 900

112, 110, 300

18, 596, 200
3, 368, 835, 071

436, 272, 010
117,737,000

1, 079, 300, 140

10, 083, 790
149, 208, 000
625, 932; 129

5, 619, 222; 290
27, 600, oeo

1,351,084,244
85, 896, 000

637, 446, 859
534, 824, 000

229, 299, 900
146, 003, 176

63, 565, 600

81, 446, 500
139, 769. 900
407, 904, 400
588, 922, 000

Value.

173, 036
79, 035

2, 360, 148
481,160
662, 488

126, 655
18, 825

290, 730
062, 396
571, 808

217, 621
146, 767
134, 621
166, 131
217, 423

32,442
4,-923, 909

639, 076
199, 178

1, 673, 355

22, 906
234, 710
843, 288

7, 800, 656
55, 000

1, 536, 485
209, 123
786, 595
668, 084

361, 978
340, 722

116, 521

190, 734
121, 370
503, 896
964, 073

Cubic feet.

16, 289, 044, 897

18, 738, 800
450, 356, 000

221,761,619

35, 419, 000
33, 277, 000

110, 742, 200
3,-499, 886, 000

122, 676, 000

65,'299, 000
16, 241, 000
23, 856, 000
96, 000, 000
23, 459, 900

1, 383, 363, 600
223, 401, 788
42. 164, 000

325, 604, 000
193, 299, 000

192,994,000
26, 649, 180

579, 733, 268
6,976,301,390

10, 890, 000

195, 023, 022

692,449,130
110, 847, 600

26, 580, 600
40, 564, 700

1, 650, 000
146, 555, 800
413, 262, 400

Value.

$21,686,732

45, 347
925, 093

368, 785

43, 211
77, 186

152, 673

4, 389, 136
146, 054

110, 755
32, 506
60, 900

319, 680
46, 668

1, 737, 620
275, 413
67, 917

547, 306
142, 966

327, 058
42, 219

1, 006, 775
8, 638, 709

21, 380

247, 796

944, 575
117, 528

56, 478
56, 790

3,380
189, 625
555. 201
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GAS. 717

BY STATES AND TERRITORIES: 1890—Contiuued.

PRODUCTS—continued.

By-products—Continued.

Gallons. Yalue,

24,401,836

143, 264
35, 624

673, 734
338, 596
618, 310

122, 850
0,700

271, 130
2, 327, 511
1, 253, 302

166, 298
89, 693

123, 140
65, 100

190, 256

69, 192
4, 032, 818

534, 470
368, 160

1, 438, 071

75, 9S0
182, 468
650, 085

6, 008, 015
12,400

1, 154, 113
08, 420

824, 100
748, 8:il

279, 208
175, 261

720
79, 658

63, 364
221. 350
376, 823
612.774

$992, 565

6,120
3,285

49, 8J2
25, 743
32, 416

3,879
275

13, 524
62, 167
40, 971

10, 052
7,107
8,038
2,656
9,978

2,160
146, 322
39, 098
26, 634
78, 504

3,751
8,289

24, 608
177, 228

630

62, 167
6,842

28, 465
20, 976

10, 582
10, 696

18
4, 250

5,854
!), 445

22, 413
27, 570

Ammoniacal liquor.

Gallons. Value.

38, 180, 930

389, 780

430, 000
650, 000
125, 000

4, 019, 560
15, 082, 632

130, 900
9, 721, 131

718, 659

807, 110

1,710,400

15, 000

303, 200
83, 480

284, 568

$258, 970

8,264

8,600
3,500
5,000

40, 359
4,657

43, 671

5,637
102,741

10, 549

7,138
9,048

1,581
2,087
5,077

INet value of
products.

$49, 667, 964

171,958
132, 667

3, 281, 570
453,516

1, 068, 248

172, 890
108, 160

441, 517

4, 988, 310
755, 890

338, 212
185; 551

195, 404
658, 788
256, 576

1, 467, 074
5, 292, 483

753, 092
753, 657

1, 716, 677

360, 460
311,497

1, 777, 854
15, 949, 259

76, 963

1, 765, 418
215,416

1, 763, 602
075, 289

472, 426
330, 497
72. 402

163, 764

181, 891
118,843
707, 914

1, 532, 170

PRODUCTS (INCLUDED IN PRECEDING COLUMNS) CONSUMED AT OFFICES OK WORKS AND
UNACCOUNTED FOR.

Total value.

$7, 319, 326

34, 666
20, 879

400, 135
108, 152
132, 327

18, 561
7,789

85, 253
215, 896
117, 860

63, 878
47, 114
31, 184
27, 188
54, 805

309, 793
910, 642
145, 326
92,446

291, 156

33, 905
47, 181

252, 372
2, 767, 424

6,403

266, 632
24, 042

192, 231
136, 724

60, 036
57, 232
8,643

29, 220

31,582
26. 128
111,682
162, 835

Gas used at otBce or works.

Cubic feet.

3, 608, 200
1, 070, 000

7, 569, 783
4, 821, 800

11, 335, 654

331, 250
350, 000

1, 939, 467
. 4, 936, 200
7, 496, 500

1, 774, 600

1, 720, 400

2, 343, 700
2, 821, 800

2, 080, 740

8,425,080
45, 263, 828
5, 953, 167

4, 940, 000
7, 563, 785

1,446,700
2. 384, 700

4, 864, 565
97, 021, 430

510,000

14, 623, 900
291,200

13, 120, 208
11, 024, 600

4, 109, 900
1, 516, 900
1, 000, 504

408, 500

1. 343, 500
22, 900, 980
1,583,120
4,974,749

$450, 221

8,424
2,700

20, 120
7,813

16, 722

490
695

3,205
10, 246
10, 942

3,201
2,832
3,706
8,988.
4,471

10, 907
62, 509
10, 849
9,552

10, 073

2,781
4,443
9,541

133,456
1,020

17, 331
822

17,369
15, 357

5,188
3,850
3,465

765

3,334
11,803
2,774
8,477

Gas made and unaccounted for.

Cubic feet.

3, 685, 340, 245

11, 333, 340

5, 275, 600
140, 590, 647

55, 467, 700
47, 992, 885

8,241,800
2, 495, 890

44, 475, 600
122, 921, 440
56, 626, 710

19, 920, 300
14, 832,.285

10, 650, 539

4, 960, 670
17, 082, 900

235, 856, COO
288, 037, 925
44, 119, 443
37, 949, 190

200, 727, 861

17, 254, 490
13, 792, 278

127, 406. 667

, 60S, 713, 625
2, 582, 300

151, 889, 060
7, 660, 000

100, 540, 910
54, 830, 900

34, 053, 750
21, 394, 862
2, 363, 600

11, 402, 300

8, 775, 820
16, 800, 320
70, 021, 470
66,418,108

$5, 179, 323

13. 611
13, 280

308, 211
90, 733
78, 282

10, 897
6,083

54, 847
174, 610
78, 105

35,018
24, 817
18. 361
14, 654
36, 103

296, 958
413. 780
71, 045
64, 759

257, 851

27, 428
22, 574
214,611

2,123,843
6, 383

168, 568
20, 062
131,912
73, 684

36, 989
47, 401

5, 183

19, 655

19, 984
13, 650
76, 944

109, 447

By-products
used at works.

$1, 689, 782

12, 630

4i899
71,804
9,006

37, 323

7,174
1,011

27. 201
31, 040
28, 813

15,659
19, 465
9,117
3,546

14, 231

1,928
434, 353
63, 432
18, 135
2 i, 232

3,696
20, 164
28, 220

510, 125

80. 733
3,3,58

42, 950
47, 683

17, 859
5,981

8,800

8,204
675

31, 964
44, 911
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Table 2.—CAPITAL STOCK, IMPROVEMENTS, OHARACTEitlSTICS OF MACHINERY AND PLANT, GAS SOLD,

STATES AND TEREITOBIES.

The XJnited States
I

Alabama
Arkalisas
California
Colorado
Connecticut -

Delaware
Florida
Georgia
Illinois

Indiana

Iowa - ,

Kanp^
Kentucky
Louisiana
Maine

Maryland
Massachusetts
Michigan _

Minnesota :

Missouri

Ifehraaka
New Hampshire
New Jersey
New York
North Carolina

Ohio :...

Oregon
Pennsylvania
Rhode Island

Tennessee
Texas
Vermont
Virginia

Washington
"West Virginia
Wisconsin
All other states and territories (a)

Number
of estab-
lishments
report-
ing.

CAPITAL STOCK.

Total value.

$229, 746, 552

1, 117, 300
518, 850

18, 312, 000
1, 580, 000
3, 807, 500

510, 370
686, 000

1, 532, 400
34, 913, 550
2, 665, 775

1, 859, 500
1, 160, 000

975, 700
4, 320, 000

1, 012, 500

11, 341, 500
13, 008, 400
3, 010, 900
3, 710, 000

11, 658, 000

1, 095, 000
914, 60O

5, 489, 370
68, 699, 402

356, 000

8, 462, 550
1, 175, 000
8, 099, 585
3, 452, 500

1, 884, 400
1, 800, 000

305, 850
479, 250

1, 410, 000
637, 875

2, 874, 825
4 960, 100

Number of shares.

Total.

4, 083, 481

11, 173
20, 754

202, 200

13, 100
145, 700

13, 845
5,460

46, 566
744, 775
61, 785

23, 567
11,160
16, 807
45, 300
13, 825

120, 225
125, 796
59, 318
67, 200

117, 480

61, 060
14, 166

189, 529
870, 530

5,700

448, 263
12, 250

, 242, 986
64, 160

30, 478
13, 000
10,446
10, 920

17, 200
. 1, 070
43, 603

182, 105

Issued.

2, 328, 862

11,148
20, 754

193, 937
5,100

105, 700

13, 845
5,230

46, 048
35, 265
60, 407

23,317
11, 160
16, 667
5,000
11,856

117, 826
118,410
51, 656
63, 200

117, 480

68, 600
13, 617

167, 421
321, 265

4,691

176, 233
11, 260

230, 666
60, 450

30, 478
13, 000
1(1, 445
10, 920

4,700
1,070

42, 683
148, 567

Owned by

—

Males.

1, 865, 048

8,558
20, 404

159, 766
5,098

73, 642

10, 086
4,967

44,028
28, 963
48, 891

20, 408
10,520
13, 754
4,960
9,494

94, 331
94, 593
39, 872
63, 652

105, 143

, 58,600
11, 036

118,785
257, 936

3,985

141,262
10,410

172, 187

42, 348

26, 302
12,610
8,668
6,804

4, 250
823

35, 150
102, 773

Females.

463, 804

2,690
350

34, 171
2

32, 058

3,769
263

2,020
6,302

11, 516

2,909
640

2,903
50

2,362

23, 495
23, 817
11, 684
9,548

12, 337

2,581
38, 636
63, 330

706

33, 971
840

58, 479
18, 102

460
2l7

7,433
45, 794

Kesidents
of

state.

1, 644, 390

5,987
16, 683

173, 136
3,891

83, 890

9,820
1,278
9,369

27, 827
49, 033

11, 125
5,895

11, 953
4,510
9,868

85, 401
87, 002
34, 320
22, 723

34, 023

51, 766
10, 300

106,517
267, 088

1,372

83, 244
7,700

207, 044
55, 366

1«, 622
8,860
7,536
8,920

3,650
892

21, 968
90, 817

Nonresi-
dents of
state.

659, 303

6,161
4,071

10, 019
1,209

20, 970

4,025
3,927

36, 050
7,113

10, 074

12, 192
6,265
4,686

490
1,982

32,425
31, 353
16, 417
40, 422
78, 648

6,834
3,293

47, 816
63, 418
3,137

3,550
23, 623
6,085

11, 632
3,890
2,909
2,000

1,050
178

20, 549
56, 252

Kesidents
of foreign
countries.

10, 182

840

26
629
325

1,300
i

65
819
50

759
182

224
250

1,498

Total
value of all

improve-
ments

during the
year.

$3, 360, 977

35, 260
46, 000

128, 326
3,400

66, 267

1,565
16, 095

131, 409
86, 974
15, 939

69, 812
3, 207
7,036
9,000
6,600

160, 203
33, 347

194, 258
396, 373

48,724
8,074

83, 199
1, 063, 020

500

74, 56,0

1,000
51, 834

123, 900

176, 730
2,800
1, 7.')8

300

14, 50O
6,000

46, 609
249, 409

a Includes states and territories having less than 3 establishments, in order that the operations of individual establishments may not be disclosed. These
establishments are distributed as follows; Arizona,.2; District of Columbia, 2; Mississippi, 2; Montana, 1'; Nevada, 2; New Mexico, 2; North Dakota, 2; South
Carolina, 2 ; South Dakota, 2 ; Utah, 1 ; Wyoming, 1.
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Table 2.—CAPITAL STOCK, IMPROVEMENTS, CHAEACTERISTICS OF MACHINERY AND PLANT, GAS SOLD, NUMBER
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OF CONSUMERS, AND CITY CONSUMPTION, GAS MANUFACTURE, BY STATES AND TERRITORIES : 1890—Continued.

GAS MAKING PLANT—continued.



722 MANUFACTURING INDUSTRIES.

T4.BLB 2.—CAPITAL STOCK, IMPROVEMENTS, CHARACTERISTICS OF MACHINERY AND PLANT, GAS SOLD, NUMBER

STATES AND TEEEITOEIES.

The tTnited States .

Alabama
Arkansas—
California

—

Colorado
Connectinut.

Delaware .

Florida . .

.

Georgia . .

.

Illinois . .

.

Indiana . .

.

Iowa
Kansas —
Kentucky.
Louisiana.
Maine

Maryland
Massachusetts

.

Michigan
Minnesota
Missouri

Nebraska
New Hampshire

.

New Jersey
New York
North Carolina. .

.

Ohio
Oregon
Pennsylvania

.

Bhode Island .

Tennessee .

Texas
Vermont - .

.

Virginia . .

.

"Washington
West Virginia
Wisconsin
All other states and territories .

STREET MAINS—continued.

Diameter (inches)—Continued.

Feet.

18, 298, 884

60, 308
137, 450
549, 278
97, 572

531, 829

146, 267
76, 195

248, 465
438, 408
821, 047

261, 013
169, 684
147, 875
297, 787
207, 879

604, 658
3, 065, 809

497, 950
306, 654
764, 721

147, 670
102, 278

• 746, 667
3, 376, 385

59, 400

1, 260, 703
5,280

1, 408, 478
368, 446

193,213
76, 085
58, 203

136,940

36. 960
348, 581
473, 353

14, 533, 943

95, 508
27, 827

578, 939
88, 441

235, 745

37, 937
48, 138

215, 131

324, 320
291, 054

153, 983
120, 367
105, 269
403, 144
133, 545

1, 089, 307
1, 391, 536

485, 901
368, 105
878, 986

230, 235
64, 602

637, 693
3, 387, 030

38, 280

758, 061
68, 640

984, 920
264, 519

164, 220
81, 234
43, 199
26, 680

43, 203
74, 545

159, 404
404, 295

Feet.

983, 943

2,640
2,311
8,140

34, 680
51, 480

^ 640
47, 520
10, 860
20,160

14, 500
1,320

10, 560
1,103

34, 320

5,280

'4,"260'

13, 680
26, 760
88, 509
2,640

89, 872
26, 400
66, 027

168, 400

21, 120

"i'hio

7,080
600

14, 128
182, 120

ffeet.

8, 455, 236

44,784
21, 266

213, 575
29, 777

172, 259

28,476
99, 930

166, 826
163, 049

68, 138
41, 737
53, 117

128, 924
65, 699

266, 78&
1, 200, 328

157, 162
199, 001
423, 181

83, 318
17, 692

289, 659
2, 923, 105

7,920

386, 624
18, 48U

399, 050
205, 416

84, 421
10, 148
9,825

49, 100

25, 313
03, 580
77, 777

233, 622

Feet.

2, 389, 847

22, 264
0,995

81, 984
30, 652
52, 310

14,495
9,005

32, 210
39, 769
28, 080

16, 455
18, 654
3,640

47, 921
14, 581

87, 912
258, 098
42, 294
78, 643

148, 411

30, 393
7,665

63, 634
802, 837

140,683
5,280

63, 272
54, 696

11,965
8,430

9,840

262

6,606
149, 911

10

1, 405, 810

400
70, 928
28, 910
56, 041

7,750
3,600

30, 110
20, 664
24, 957

5,600
8,736

4,000
12, 039

58, 449
141, 570
37, 654
28, 261

93, 419

14, 850
4,491
81,443

327, 682

94, 762
5,280

66, 078

3,000

15, 500

232

85, 881

12

Feet.

135, 408
10, 858
29, 523

3,180
75

37, 385
30, 240
2,640

7,000
2,640
2,000

22, 400
9,566

83, 952
185, 330
14, 207
16, 820
76, 961

40, 520
8,757

53, 803
601, 244

38, 681
2,640

66, 095

63, 849

20, 434
JOO

1,000

5,518
5,280
1,088

66, 372

14

Feet.

3,983
15, 840

5,054

900
1,000

6,076

16, 060
2,640
3,730

50, 160

1,000

76, 560

16

Feet.

52, 072
7,056

29, 240

50

6,000
5,280

16, 843

12, 700
l,OOJ

30, 307
31, 450
14,303
14,728
31, 343

500
7,460

244, 931

34, 330
29, S30

600

10, 560

'54,018

18

Feet.

103, 609

31,400

16, 325
3,744
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STREET MAINS—continued.
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Table 2.—CAPITAL STOCK, IMPROVEMENTS, CHAEACTEEISTlCS OF MACHINERY AND PLANT, GAS SOLD, NUMBER



GAS. 725

OF CONSUMERS, AND CITY CONSUMPTION, GAS MANUFACTURE, BY STATES AND TERRITORIES: 1890- Continued.

GAS SOLD.

Total sales.

Cabio feet.

32, 524, 699, 855

86, 459, 960
51, 263, 000

1, 370, 608, 419
239, 025, 000
580, 703, 482

126,051,100
43, 699, 110

276, 114, 800
3, 779, 006, 230

460, 761, 100

161, 523, 700
95, 372, 300

104, 458, 161
200, 216, 530
117, 901, 560

1, 157, 678, 120
3, 26-, 293, 490

445, 896, 4(10

416, 009, 810
1, 065, 230, 494

203, 836, 600
177, 399, 601

1, 005, 685, 965
11,503,207,425

37, 174, 825

1, 386, 579, 306
78, 053, 800

1, 417, 768, 930
579, 816, 100

247, 136, 250
124, 281, 414
33, 013, 600
91, 319, 400

71, 342, 180
101,718,600
486, 437, 610
933, 655, 483

Value.

.

$46, 237, 287

156, 001
128, 241

3, 003, 006
388, 713
951, 404

158, 379
107,663
387, 851

4, 873, 825
649, 725

311, 457
167, 888
182, 464
641, 989
227, 309

1,462,197
4, 760, 498

659, 808
698, 103

1, 454, 402

354, 845
290, 993

1, 690, 494
15, 121, 149

75, 973

1, 613, 453
188, 239

1, 682. 613
596, 571

420, 551
294, 946
72,384

152, 891

167, 472
99, 297

624, 426
1, 420, 067

For illumination.

Cubic feet.

32, 113, 949, 939

86, 243, 160

51, 263. 000
1, 365, 186. 819

238, B71, 700
673, 203, 482

124, 561, 100
39,867,110

275, 514, 800
3, 744, 681, 030

452,741,500

153, 769, 700
88, 615, 100
93, 420, 180

183, 887, 130
117, 161, 660

1, 1.57, 674, 620
3, 259, 624, 255

440, 116, 600
415, 659, 810

1, 007, 452, 894

203, 306, 600
175, 815, 101

1, 003, 970, 465
11, 495, 540, 825

36, 288, 125

l,-349, 177, 406
78, 053, 800

1,255,911,430
577, 816, 100

247, 136, 250
120,281,414
33, 013, 600
91, 319, 400

71, 342, 180
100, 982, 600
485,777,610
929, 211, 483

Value.

$45, 836, 469

155, 686
128, 241

2, 970, 447
388, 592

156, 742
101, 750
386, 858

4, 821. 846
637, 926

296, 742
165, 623
170, 632
595, 376
225, 674

.1, 462, 191

4, 748, 809
653, 126
697, 428

1, 382, 945

353,815
287, 679

1, 688, 067
15, 110, 898

74,642

1, 571, 679
188, 239

1, 657, 831
594, 071

420, 551
287, 146
72,384

152, 891

167, 472
98, 192

623, 106
1, 411, 965

For power.

Cubic feet.

73, 391, 071

7, 200, 000

'i,"266,"666'

1, 500, 000
500, 000
425, 000
100, 000
431, 100

1, 300, 000

8, 773, 681

5, 520, 000

180, 000

3,500
5, 137, 990

229, 000

21, 756, 400

80, 000
2, 897, 900

436, 700

8, 979, 300

792, 600
2, 000, 000

900, 000

, 688, 000
360, 000

2, 000, 000

Value.

$103, 420

14, 706

"i,'626

1,637
1,050

703
150
642

2,600

8,773
11, 695

360

6
6,716
403

26, 396

120
4,981

665

965
2,600

1,530

720
:,500

For fuel other than for power.

Cubic feet.

337, 368, 845

216, 800

8, 221, 600
63, 300

6, 300, 000

3, 332, 000
176, 000

34, 225, 200
7, 588, 600

6, 454, 000
6, 767, 200
2, 264, 300

10, 809, 400
560, OOO

3, 531, 245
5, 550, 800

450, 000
36, 021, 200

530, 000
2, 084, 500
1, 636, 500
4, 768, 700

460, 000

28, 422, 600

161, 066, 000

3, 100, 000

48, 000
300, 000

2,444,000

Value.

315

17, 853
121

10, 470

4,863
290

51, 829
11, 157

12, 115
12, 266
3,059

34, 919
1,375

4,974
6,279

675
46, 061

1,030
3,314
2,307
5,270
676

31, 820

23, 817

6,270

72
600

4,602

Number of
consumers.

699, 323

902
849

26, 397
6,225

11, 405

6,040
965

7,614
9,637

10, 100

5,843
2,293
4,045

10, 390
2,305

39, 491
83, 293
5,905
5,068
7,713

4,986
3,644

26, 909
272, 859

105

14, 973
2,000

70, 435
4,081

3,596
2.757
962

2,950

1,602
100

13, 069
28, 926

City consump-
tion, other than
street lightinff.

(Cubic feet.)

218, 108, 846

98, 600

2, 245, 248
1, 253. 600

77, 800

1, 618, 100

29, 433, 900
2, 069, 900

40, 20O
20, 000
6,600

243, 000

36, 199, 900
1, 800, 200
6, 805, 000

34, 800

100, 000
136, 800

4, 116, 700
91, 830, 648

300, 000

6, 468, 400

2, 786, 700
7, 780, 600

6, 406, 800
236, 000

980, 000

777, 060

5, 651, 000
8, 375, 400

lo-

ll

12:

13
14
15-

16

17
18-

19-

20-

21

22:

23
24
25-

26-

27
28-

29
30-

31
32

35-

36
37
3S:
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